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THE QUESTION OF FOUNDATIONS | 


THE LAWRENCE CEMENT CO. 


SALES OFFICES: - 








FOR WORK WHICH DOES NOT 
REQUIRE PORTLAND CEMENT 
AND WHERE OTHER CEMENTS 
WILL NOT ANSWER OUR 


IMPROVED SHIELD 


HAS BEEN USED FOR YEARS 
WITH ENTIRE SATISFACTION 
BY 


ENGINEERS and CONTRACTORS 


IT IS THE BEST NATURAL CEMENT MADE 
LOOKS LIKE PORTLAND AND GETS AS HARD 
ONCE USED, ALWAYS USED 








E. R. ACKERMAN, President 


\1 Broadway, New York 
(15th and Market Streets, Philadelphia 











AIR HAMMERS 


f 
BUILT ON THE HAESELER- 


@ INGERSOLL 
PATENTS 


COMPRISING FEATURES OF MARKED IMPROVEMENT 
ON OTHER PNEUMATIC HAMMERS. 


GREAT STRENGTH OF CONSTRUC- 
TION, STEADINESS OF ACTION, 
FREEDOM FROM WEAR, USUAL 
RECOGNIZED DEFECTS IN VALVES 
NOW OVERCOME. MINIMUM 
REACTION ON OPERATOR. 


ALL SIZES 


FOR ALL KINDS of CHIPPING, 
SCALING, CALKING, FLUE 
BEADING AND RIVETING. 


LITERATURE SENT 
ON APPLICATION. 


 INGERSOLL-SERGEANT co.” 


26 Cortlandt Street, N. Y. 
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ALLIS-CHALMERS ( 


SUCCESSOR TO ‘ 
THE EDWARD P. ALLIS CO., FRASER & CHALMERS, GATES IRON. WORKS, DICKSON M'P'G: Ca., 
co) CHLAGO, TLL. SCRANTON, Py . 


LWAUKZE, Wis 
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SOLE BUILDERS OF 


REYNOLDS AIR COMPRESSORS 


(Especially Efficient Automatic Valves.) 


TWO-STAGE RIEDLER AIR COMPRESSOR DRIVEN BY CROSS COMPOUND CORLISS ENGINE, 
BUILT FOR THE ANACONDA COPPER MINING COMPANY. 


RIEDLER AIR and GAS COMPRESSORS 


(MECHANICALLY CONTROLLED VALVES.) 

















2 COMPRESSED AIR. 
PRS RSSS CESSES ESET SENSES ENS SE SEES TR SES SSSTES SSE SESESESS, 


¥ An Important Connecting Linkin Compressed Air Service. 


. Moran Flexible Joint 


For high pressure, indispensable. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 
-aphbaawne - - - - - KENTUCKY. 
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No Otling Seeieed. 


As it has no pistons, glands, stuffing boxes, 
eccentrics, beams, levers, supplementary 
valves, or complicated mechanism, the 


PULSOMETER STEAM PUMP 


Does not require oiling or packing. These 
facts also make it the cheapest, simplest, 
most durable and most efficient steam pump 
on the market. We have a special propo- 
sition we wish to make to responsible parties 
who will state for what purpose and under 
what conditions they wish to use it. 




















Write for booklet and particulars of offer 


PULSOMETER STEAM PUMP CO. 


128 Greenwich Street, New York 
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: Re B. IR. Goodrich Company. | 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. : 


: 
NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 141 Lake Street. 35 New Montgomery Street. 


Rubber Goods_. 
OF FINE QUALITY, 


HOSE FOR ALL PURPOSES. #8 | 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CA TALOGUE.% 


STEAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. | 
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KK {a f-\ FOR ALL PURPOSES WHERE 
COMPRESSED AIR IS 
REQUIRED 





AIR PUMPS, TANKS, GAUGES, AND AIR FITTINGS 


, GLEASON-PETERS AIR PUMP CO., - 20 West Houston Street, N.Y.6.,U.S.A. 
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Practical information upon Air-Compression | A MONTHLY PAPER " 
and the Transmission and Application Wi $1.00 per Year ~~“ 7 Ps 
of Compressed Air. w —— mM 
By Franx RICHARDS. 12m0, cloth, $1.50 ¥ 4 Months’ Trial 25 Cents Fo 
John Wiley & Sons, New York. : Ww we m 
: | W P. 0. Box 136, Station B, Cleveland, Ohio % 
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“Compressed Air’”’ 


Published Monthly. 


Yaa 


This is the only publication devoted to the useful application of compressed 
air, and it is the recognized authority on all matters pertaining to this subject. 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, : ; ; : : per year, $1.00 

All other Countries, , ; . . . . 1.50 

Single Copies, : , ° * ° ° ° ° -I0 
SPECIAL. 

Clubs of ten subscribers, ° ° . ° » 5.00 


The attention of Engineers, Superintendents, Railroad Master Mechanics, 
Manufacturers of Compressed Air Appliances, Students, and all others 
whose association with compressed air require the widest know ledge of the 
application of air power is called to this Special Rate. It enables them 
to place the magazine in the hands of operators of compressed air 
apparatus by club subscriptions at an extremely low cost. 


LIST OF BOOKS ON COMPRESSED AIR. 
Volume No. 7, Compressed Air,” 4 . . r ‘ cloth, 2.00 


March, 1902—February, 1903, inclusive. The twelve numbers of 
‘*Compressed Air,’ which make up this volume are profusely illustrated 
with fine half-tone engravings and line cats of a large number of important 
applications of compressed air. 


“Compressed Air Information,”’ Edited by W. L. Saunders, . ° - Cloth, 5.00 
A Cyclopedia containing Practical Papers on the Production, ‘Transmission and 
Use of Compressed Air 
** Pumping by Compressed Air,”’ by Edward A. Rix, : ‘. 75 


A practical treatise on this subject, containing sehiiahte hated n, with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 


“Compressed Air,” by Frank Richards, : ; . cloth, z.50 
Compressed Air, by Frank Richards. Contains practical information upon air 
compression and the transmission and application of compressed air. 
“Liquid Air and the Liquefaction of Gases,” by Prof. T. O’ConorSloane, 350 pages, 2.50 


Experiments upon I Transmission of Power by Compressed Air in Paris, by A. 
B. W. Kennedy, F. K. S., M. Inst. C. E., Emeritus Professor of Engineering in 
University von Na London, The Transmission and Distribution of Power 
from Central Station hy C parece Air, by William Cawthorne Unwin, B. 
8. C., F. R.S., M. Inst. C.E., . : ° . -50 


The Transmission of Power by Compressed Air, by Robert Zahner, M. E., . -50 


oak enon, *’ a practical treatise, by Charles Prelini, C. E. With additions by 
Charles S. Hill, C. E. 150 diagrams and illustrations, F cloth, 3.00 


SODDOOD DBOOODBDODDOODOOHD 


‘* Transmission of Power by Fluid Pressure,’’ by Wm. Donaldson, M.A. cloth, 2.45 
(M., Inst. C. E.) 


Forwarded postpaid on receipt of price. 


“COMPRESSED AIR,’’ 26 cortLanpr st., NEW YORK. 
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HEAT YOUR RIVETS 


WITH 


OIL 


CHEAPER 
QUICKER 
BETTER 


Send for Particulars 


WE ALSO HAVE 
OIL BURNERS 


FOR EVERY PURPOSE 


ROCKWELL 
’ ENGINEERING CO. 
NEW YORK 
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Special Hose and Tubing for Pneumatic Tools 





Special atten- 
tion is called to 
the excellent 


quality of our 


Tubing and Hose 
for Pneumatic 
Tools and 
Pneumatic Equip- 
ment of all 

kinds. 





This tubing and hose is guaranteed not to flake or peel off and get into the delicate valves and 
port openings in the tools, thus avoiding a great deal of trouble and delay to the operator. 
MANUFACTURED EXCLUSIVELY BY 
The Peerless Rubber Manufacturing Co. 
NEW YORK 
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CHAS. G. ECKSTEIN, M. E. 


BERLIN, C., GERMANY .. ... SPANDAUERSTRASSE 16-17 
Pneumatie Tools and Appliances 


American Manufacturers of First-Class Tools and Machinery 
in above line, seeking an effective representation abroad, 
are respectfully invited to correspond with the... .. 

NEW YORK OFFICE, 249 CENTRE STREET 


Mannesmann Seamless Rolled Steel Tubes 





FOR. GASES, COMPRESSED ) AIR, ETC. UNDER I HIGH | PRESSURE 


CHAS. GCG. ECKSTEIN 


249 CENTRE STREET... . NEW YORK 
































A VALVELESS HAMMER 


THE BEST ON EARTH 
for CHIPPING, CALKING, BEADING, ENGRAVING 





YW FOR DRILLS. PNEUMATIC \ 
MACHINES & DASH POTS” 


iD © 
AIR PROOF, OIL PROOF,/ 
HEAT PROOF, SOFT 
\ \ AND FLEXIBLE. 
NEVER 
BECOME 





ONLY one movable part—only EIGHT parts total 


Money refunded if thirty days’ trial 
does not prove above claim 






E. F. HOUGHTON & CO.) 
247 West Somerset St., Philada. jf Send for devetigtive clrenlar 


194 Lake Street, Chicago. STEEL ROLL MANGLE CO. 
:, YY 142-144 WASHINGTON BOULEVARD, CHICAGO 
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‘CAMERON STEAM PUMPS 


“THE WORLD’S 
BEST PUMP” 


THE STANDARD OF EXCELLENCE. 


AT HOME AND ABROAD. 


Conceded ‘to be the most DURABLE, 
RELIABLE and EFFECTIVE on the market. 


A.'S.CAMERON STEAM PUMP WORKS 


» 2 1 O ly ull ©) aap Dek EEE NEW YORK CITY N.Y. US.A. 
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\\/ E recently installed an : 


AIR LIFT SYSTEM , 
uyeees! in the South which 


pumps nine million gallons of 











water from four ten-inch wells | 





in twenty-four hours. 





IF YOU ARE ABOUT TO INSTALL 
A PUMPING SYSTEM, WRITE US 





THE AIR LIFT SYSTEM 
THE HARRIS SYSTEM | 
THE HALSEY PUMP | 





Pneumatic Engineering 
Company 


128 Broadway, NEW YORK 


























“Compressed Air,’ 


° 
THE COMPRESSED AIR MAGAZINE. 


4&4 MONTHLY PUBLICATION DEVOTED TO THR USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. 1. SAUNDERS, - - Editor and Proprietor 
Cc. B. MorSE, - - - - Managing Editor 
J. E. QUINTERO, - - - - - Treasurer 
M. E. VARIAN, - - - - Associate Editor 

Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 








"Advertising tates furnished on application. 

“We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

All communications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York 

London Office, 114a Queen Victoria Street. 

Those who fail to receive papers promptly will 

please notify us at once. 





Entered as Second- Class Matter at the New York, 
Me, ss . Post Office. _ 
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oem Air and Sie. 


The superiority of compressed air over 


steam on contract work has already been 


successfully demonstrated, although all 


advocates of steam are not willing to ad- 


mit it. It is pleasant, however, for those 


who know such to be the case to have 


their knowledge completely and unquali- 


fiedly endorsed by such a_ conservative 
and reliable journal as the Engineering 


News. 


stand on the subject 


That publication takes a definite 
in a recent article 
which is re-published in another column 
of this number. While it is no great dis- 
covery on the part of the Engineering 
News, it serves to show that the whole 
engineering world will soon have to ad- 
mit the advantages of compressed air in 
this direction at least. 

Had it been deemed advisable it would 
have been easy to tell of a number of 


central power plants where compressed 





air has been used with great success in 


contract work. In the vicinity of New 
York no better illustration can be found 
than the plant erected by MacDonald & 
Onderdonk to assist in the construction 


of the Jerome Park reservoir. 


The Engineering News might have 
added that compressed air was much supe- 
rior to steam in many cases,where the work 
was not on contract but of 


a more per- 


manent nature, as in quarries and mines. 
While its usefulness in quarries has long 
ago been conceded, many quarrymen have 
delayed the introduction of a central com- 


pressed air power plant on account of the 


initial cost and the necessity of abandon- 
ing their present machinery, which, while 
still serviceable, is, after all, of an anti- 
quated type. 

Most important and significant, there- 
fore, is the recent decision of the Cleve- 


land Stone Co. to establish a compressed 
North 


quarry, one of the largest in the world. 


air power plant at its Amherst 
This concern believes by the change that 


it will secure an increased output at a 


reduced cost. This action promises to 


be of special importance in quarrying 


circles all over the United States, and if it 


is a success, as we confidently predict, 
it will undoubtedly mean that owners of 
other quarries throughout the land will 
pursue a similar course and manufactur- 
ers of compressed air machinery will reap 
the harvest which will inevitably follow. 
While it will mean increased business for 
them, it will benefit the quarrymen, besides 
giving the public the stone more speedily 


and at a reduced cost. 
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Cleveland Stone Company’s New 
Power Plant. 


Mention has already been made of the 
order which the Cleveland Stone Company 
has given to The Ingersoll-Sergeant Drill 
Company for a complete compressed air 
power plant for its No. 6 quarry at North 
Amherst, O., one of the largest in the 
world. 

The installation of this plant promises 
to be of special importance in quarrying 
circles, as it marks a distinct step in the 
history of compressed air for quarry work 
on a large scale. While the stone company 
supplies the foundations, building, and does 
the excavating, The Ingersoll-Sergeant 
Drill Company will furnish the complete 
plant in running order. As it was a very 
large venture and required a concern of 
high standing and much experience to suc- 
cessfully handle it, the fact that the order 
was given in the end practically without 
competition shows a pleasing recognition 
of that company’s ability to cope with it. 

The plant is to consist of two large 
Ingersoll-Sergeant Corliss condensing air 
compressors, 48 inch stroke, semi-tangye 
frames, having a combined capacity of 
9,215 cubic feet free air per minute, steam 
and air ends compounded and of the high- 
est refinement in economy throughout; 
also three Stirling water tube boilers, 258 
rated horse power each, to carry 180 
pounds working steam pressure; two in- 
dependent jet condensers; two duplex 
boiler feed pumps; two duplex auxiliary 
low service pumps; three Roney mechani- 
cal stokers; one fan draft; water purifier 
system, etc., including some 10,000 feet of 
large air pipe and fittings as the main 
feeder around the quarry. 

Among the machinery to be handled are 
nine very powerful hoisting stations, hand- 
ling 22 derricks, some 15 channeling ma- 
chines, 15 rock drills, pumps, blacksmith 
fires, steam hammers, grindstone and shop 
engine. 

So many radical changes in the whole 
system of quarrying are in contemplation 
that it is claimed the output will be in- 
creased from 25 to 50 per cent. with the 
same labor force, while the coal consump- 
tion will be cut down two-thirds and the 
cost of production cheapened to a very 
material extent. It is said that this plant 
will give a cubic foot of air at less cost 
than any other plant in the world. It is 





expected that this new plant will be. in 
operation by September next. Its comple- 
tion will be awaited with more than the 
usual interest, as its success will undoubt- 
edly lead other concerns to follow the ex- 
ample. 

While compressed air has been used to 
a greater or less degree in stone quarry- 
ing, there is no quarry the size of the 
one at North Amherst which posseses a 
complete compressed air power plant. It 
cannot be regarded in the light of an ex- 
periment, however, as the smaller plants 
have already successfully demonstrated 
the success of compressed air in work of 
that nature. 





The Advantages of Compressed Air over 
Steam on Contract Work. 


We are accustomed to seeing a multi- 
tude of small steam boilers and engines 
on large contract jobs where derricks, con 
crete mixers, and drills are used. The 
saving in dollars and cents to be derived 
by the substitution of compressed air for 
steam on such works will be outlined in 
this article. ‘To begin with there is always 
a large saving of coal where one large 
power generating plant is used in place of 
many smaller ones. Even well-informed 
contractors are not always aware of the 
extreme wastefulness of the small engine. 
Thus an 8-H. P. engine and boiler on a 
derrick may readily consume 800 Ibs. of 
coal per 10-hour day, or 10 lbs. of coal 
per H. P. per hour; whereas an 80-H. P. 
engine will require only 4 or 5 Ibs. to 
coal per H. P. per hour. Great as is the 
possible saving in the fuel item it by no 
means equals the saving in fireman’s 
wages. One fireman can readily stoke a 
1i00-H. P. boiler, yet where the engine- 
man is kept at all busy on derrick work, 
there must be a fireman for every small 
boiler no matter how small it is. It is not 
uncommon, therefore, to see half a dozen 
firemen on a job where one would serve 
were he employed at a central plant. 

Steam can, of course, be generated at a 
central plant and piped considerable dis- 
tances, with increasing loss in steam pres- 
sure as the distance increases, even in 
summer months. In cold weather, long 
exposed steam pipes are entirely out of 
the question, hence we seldom see a cen- 
tral steam plant on contract work. But 
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with compressed air there is no loss of 
pressure in the pipes, except the slight 
loss due to friction. In very cold weather 
there is no freezing up of the air pipes, 
provided the air is cooled before it begins 
its journey, thus removing the excess of 
moisture at the compressor. 

The compressed air tank or receiver is 
not a reservoir of power as is commonly 
supposed. If it were it would have to be 
an enormous affair, whereas a small boiler- 
like reservoir is all that is needed. The 
functions of this receiver are to collect the 
water and grease that the air carries, and 
to equalize the pulsations in the air com- 
ing intermittently from the compressor. 
On bridge work a portable air-compressor 
plant mounted upon a flat car is often used 
to compress air for the pneumatic riveters. 
\ gasolene engine operates the compres- 
sor, so that no fireman at all is required, 
and no boiler water is needed. Very often 
this item of water is a very expensive one 
to the contractor, and here again is where 
the air compressor driven by a gasolene 
engine is decidedly economical. 

Coming now to the engines and drills 
themselves, of course, it is apparent that 
any engine ordinarily run by steam can be 
run by compressed air. The most familiar 
type of engine used by many contractors 
either with air or with steam is the power 
drill, and there is probably no class of 
engine where it pays better to use air 
than the power drill. The flexible marlin 
or wire-wound rubber hose leading from 
the pipe line to the drill is “rotted out” by 
steam in an exceedingly short time, as 
contractors having to make frequent re- 
newals of this expensive hose are well 
aware. Compressed air, however, has no 
such deleterious effect. There is a fur- 
ther gain in the cylinder oil account, since 
more oil is consumed where steam is used. 
The fact, that with air the cylinder of a 
power drill is always cool, is of advantage 
also in that the drill can be more readily 
handled and shifted about. 

We have drawn no fanciful picture of 
what may be done with compressed air 
from a central plant. One contractor, we 
know, has a 125-H. P. boiler furnishing 
steam to an engine driving an air com- 
pressor which furnishes air to operate six 
power drills, three cableway engines, one 
concrete mixer engine and. one derrick 
engine. The first cost of such a plant is 
actually less than the first cost of separate 
boilers for each of the engines enumerated, 
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while the cost of repairs and maintenance 
is far less. But what is of even greater 
moment is the fact that the fuel item is cut 
in two, and the wages item of firing is one- 
fourth what it is when using separate 
steam boilers. 

Compressed air lends itself also to a 
variety of uses not possible with steam. 
Thus where there is iron work going on 
near masonry or excavation, air may be 
used to run pneumatic riveters, and these 
same riveters provided with a cutting tool 
may be used to dress stone. Concrete 
might thus be cheaply dressed on the face, 
and so effect a roughened surface that 
would not show every slight stain or vari- 
ation in color. Small pneumatic hoists, 
blowers on forges and many other ma- 
chines about the work lend themselves to 
operation by compressed air more readily 
than by any other form of power.—En- 
gineering News. 





Air Motor for Drilling Staybolts. 


The cut on page 2459 illustrates an inter- 
esting device for drilling telltale holes in 
staybolts. The apparatus is designed for 
use after the staybolts are in place. The 
machine is operated by air and is capable 
of drilling 36 staybolts per hour. 

When in operation the machine is rig- 
idly attached to a horizontal bar, which 
in turn is supported by two vertical mem- 
bers. The vertical supports are of 2%- 
inch gas pipe and the horizontal piece is 
of 2-inch pipe. In order that the hori- 
zontal bar may be raised and lowered to 
conform to the height of the rows of stay- 
bolts in the boiler, each end is attached 
by a 2-inch union to a forged lug which 
may be made to slip along the vertical 
piece and which is supplied with a set 
screw to hold it in any desired position 
when the proper adjustment has been 
made. The unions facilitate the dismem- 
bering of the parts of the supporting 
frame when not in use. In order that the 
frame may maintain a rigid, upright posi- 
tion, the vertical pieces terminate in wide 
bases, which may be spiked to the floor. 

A lug is cast beneath the machine, which 
encircles the horizontal, or guide rod. 
A set screw maintains the position of the 
machine when adjusted. 

The several parts of the machine are 
shown in detail and assembled. The center 
line of the drill is offset 34-inch from the 
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STAYBOLTS. 


MOTOR FOR DRILLING 


AIR 
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center line of the cylinder. The drill 
socket is applied to an arbor which ex- 
tends throughout the length of the ma- 
chine, terminating at the opposite end in 
a lug to which the feeding handle is 
attached. Revolving with, and about 
this arbor is a spindle, the diameter of 
the arbor being such as to allow it to 
slide longitudinally, without restraint, 
within given limits. This movement is 
given by the feeding handle, which is 
operated by hand. 

Through the spindle is a 5-16-inch key- 
way 3 3-32 inches long, and through the 
arbor is a 5-16-inch keyway 55¢ inches 
long. ‘The keyways of the two are made 
to conform by a dowel pin. A. steel 
feather 5-16 inch thick is inserted within 
the keyway thus made. In such a position 
with relation to the spindle and arbor the 
feather offers a surface to receive the 
force of air supplied through an airport 
passing through the walls of the cylinder. 
The force of the air against this feather 
rotates the spindle and arbor, thus giving 
impetus to the drill. In order that air 
may not leak past the edges of the feather, 
packing strips '4 inch thick are inserted. 

The offset of 34 inch between the cen- 
ter lines of the cylinder and the spindle 
exposes the surface of the feather, which 
extends beyond the diameter of the 
spindle, to the force of the air supplied. 
At the same time this offset is such as 
to cause the spindle to bear continually, 
though lightly, against the wall of the 
cylinder. This arrangement prevents the 
passage of air directly from the supply 
port to the exhaust port. Being thus ob- 
structed across the shortest distance be- 
tween the two ports, the air must pass 
around the spindle, and in so doing forces 
the feather around before it. 

As explained above, the keyway through 
the arbor is longer than the keyway 
through the spindle and the arbor is of 
such diameter as to. slide within the 
spindle. It is, therefore, evident that by 
operating the handle attached to the end 
of the arbor, the drill may be fed to or 
drawn away from the staybolt. 

For the illustration presented herewith 
we acknowledge the courtesy of Mr. T. A. 
Lawes, superintendent of motive power 
and machinery of the Chicago & Eastern 
Illinois Railroad—Railway Master Me- 
shanic. 


2460 
Utilizing Tidal Action. 


Entirely new is the plan of Mr. Chas. 
Eugene Ongley, of Mons, Belgium, by 
which he proposes to utilize the rise of 
the tides for obtaining compressed air, 
which was noted editorially in the June 
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number of Compressep Arr. While the 
inventor only claims to secure a compara- 
tively slight pressure by his proposed 
method, he believes this pressure can be 
used to obtain higher pressures with the 











aid of accumulators or air engines worked 
by the compressed air secured in this man- 
ner. 
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The important feature of this inven- 
tion consists of compressing air with 
the aid of the rising tide and includes 
a tunnel and conduit conveniently ar- 
ranged in relation to the shore and adapt- 
ed to admit and to confine the air as the 
level of the water rises with the incoming 
tide. The inner end of the conduit is to 
be in connection with a reservoir in which 
the air may be collected. 

As first planned the tunnel will be con- 
structed as a subterranean passage, made 
of brick, at right angles to the shore line, 
opened at the shore end and practically 
closed at the other. The roof will in- 
crease in pitch from the shore end and 
inward, so as to confine the air at the 
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amounts of air can be compressed to be 
used to secure higher compression of a 
less volume or for forge and cold storage 
purposes. It can also be transported. 





The Pneumatic Tube System of a Modern 
Department Store.* 


The use of pneumatic tubes in trans- 
mitting money, papers and parcels of 
various kinds has become so extensive 
that the service is considered a necessity 
in the equipment of the modern mercantile 
establishment. The plan is not a new one. 
Improvements, however, which have been 
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the inner end of the tunnel is to be placed three years have greatly increased its 


a non-return valve, the pipe from which 
will connect to a receiver. The diameter 
of the outer end of the tunnel is to be 
small compared with that of the inner 
end, and the air contained in the tunnel 
will be imprisoned by the closing of the 
other end of the rising tide, and the air 
contained in it will be compressed. In- 
stead of increasing the pitch of the roof 
as described the inventor also suggests 
having a tower or shaft at the inner ex- 
tremity of the tunnel. Means may also 


be provided for trapping the air contained 
within the tunnel and preventing its par- 
tial escape while the water is entering. 
While the force of the tide is not suffi- 
cient to obtain any heavy pressures, it is 
the 


belief of the inventor that large 


practical value. In the dry goods or de- 
partment store, for example, it is valu- 
able as a labor saver, dispensing, as it 
does, with the many cash boys, in some 
instances cash girls, that have been em- 
ployed, and performing their work much 
more quickly, besides avoiding many mis- 
takes which formerly occurred. There 1s 
no delay in “making change,” the 
amount due the customer is usually handed 
him by the salesman within a minute, 
sometimes less than a minute, after his 
money has been taken over the counter. 
The system also assists in checking or 
auditing the sales, for the charge or cash 
slip which represents the amount of the 
transaction is sent to the cashier or book- 


as 


* By Day Allen Willey for Scientific American. 

















keeper, where it is examined and verified 
before being returned. 

In the ordinary store the pneumatic 
tubes extend from the cashier’s and book- 
keeper’s departments to the principal sales 
departments, varying, of course, in num- 
ber according to the extent of the estab- 
lishment. Each tube is termed a “line” 
and is usually 2% inches in diameter. 
The tubes are generally extended along 
the ceiling or under the floors for the 
purpose of economizing space, and the 
terminals where the carriers are received 
and sent are of various shapes adjusted 
to suit the conditions. The system is 
so laid out that when a sale is made the 
clerk prepares his purchase check, gets 
the money from the purchaser, and places 
it in a small brass cylinder which can be 
unscrewed at the end merely by a twist 
of the fingers. To start the carrier, it is 
necessary only to insert it in the receiving 
end. The air forces it through the line 
to what is called the main station. This 
is usually in the cashier’s office, for so 
many articles in the retail store are sold 
for cash that no entry is required. The 
carrier drops into the open receiver at the 
end of the tube, from which it is taken 
by the “change maker,” who, as already 
stated, glances over the figures on the slip 
and verifies the total. If an error has 
been made, the slip and money are re- 
turned to the department from which 
they were sent. If correct, the slip is 
returned with the amount due the cus- 
tomer. If the sale is to be charged, the 
slip of course contains the name of the 
customer in addition to a description of 
the article and the amount due. As soon 
as it has been examined, the clerk in the 
cashier's office again places it in the car- 
rier and inserts it in the tube or line con- 
nected with the bookkeeper’s department. 
Here the memorandum is taken out, en- 
tered on the books and either the original 
slip or a duplicate is returned to the sales- 
man. 

These operations are usually performed 
in less time than it takes to read the de- 
scription; for the carrier travels at a 
rate varying from 1,000 to 2,500 feet per 
minute, according to the air current. The 
length of a line is seldom over 600 feet. 
The current is produced by the blower 
system, and the mechanical plant installed 
provides for a force representing from 
one-fourth to one-half horse power to 
each line, depending upon the number of 
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bends or curves and the amount of ser- 
vice. A store having a “5o0-line” service 
therefore requires an engine of about 
twenty-five horse power. In some sys- 
tems the blowers are uperated by steam 
power direct, but electric motors, either 
direct connected or bolted to the blowers, 
are preferred. 


The air current is maintained in the 
tube system in the following manner: 
The various lines are connected with 


what may be called a main conduit, which 
leads to the engine room and to the 
blowers. These blowers draw the air 
from the various sending terminals of the 
line, expelling it through a conduit of 
suitable size, which may open in the en- 


gine room or be connected with the 
street. While the velocity of the current 
varies according to the speed of the 


blower fans, the minimum is rarely less 
than 2,500 feet per minute, the pressure 
in the tubes ranging from 6 to 12 ounces 
per square inch, the latter pressure being 
secured with a service of one-half horse 
power. The principle is simply the ex- 
haustion of the air in the tubes to pro- 
duce a partial vacuum. The effect is so 
powerful that, although the carriers and 
their contents weigh a half pound, they 
are transported without difficulty. The 
suction is not apparent twelve inches from 
the end of the receiver. Consequently, 
the end of the receiver can be placed over 
a desk or table on which light material, 
such as paper or currency, is spread. 
Incidentally the system is of considerable 
value from a hygienic standpoint, as it 
assists in the ventilation by continually 
changing the air in the apartment where 
the terminals are installed. 

The carriers are merely cylinders of 
sheet brass covered at each end with felt 
to protect the metal from abrasion in 
passing around the elbows of the tube. 
They range from four to six inches in 
length for the ordinary store service, but 
do not fit closely against the side of the 
tube. Enough space is provided to allow 
the carrier to be borne along by the air 
current with little or no friction except at 
the turns, thereby permitting of a much 
greater speed than if the carrier acted as 
a piston and was continually in contact 
with the tubing. The receiving terminals 
are of two kinds, although both work auto- 
matically. The ones used in the cashier’s 
and bookkeeper’s department are merely 
open tubes, which are usually suspended 
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over a receiving table or desk. An air 
valve is placed in the receiver at a point 
three or four feet from its end. This is 
so adjusted that merely the pressure of 
the carrier against it opens the valve. 
The carrier then drops by gravity to the 
end of the receiver, and is taken out by 
the cashier’s clerk or bookkeeper. As 
soon as the carrier passes, the valve is 
shut by a spring, and thus the current 
is confined. The air is then diverted into 
a parallel tube connected with the send- 
ing terminal, the operation of which has 
already been described. The return tube 
to the sales department also terminates 
in the valve, which is located directly at 
its mouth. When the carrier is sent back, 
its impact is sufficient to open this valve, 
and it drops upon the salesman’s table, 
the valve closing automatically and con- 
fining the air current as in the other in- 
stances. The system in the cashier's and 
bookkeeper’s department requires some 
one to take the carriers out, in order that 
they may be examined as they are re- 
ceived, thus preventing unnecessary de- 
lay in making change. As the extent of 
the service is limited only by the power 
of the blower plant, some of the pneu- 
matic systems which have been installed 
in department stores recently constructed 
are very extensive. Perhaps the largest 
in the United States is located in Phila- 
delphia. It consists of over 250 stations, 
each connected with a line varying from 
400 to 500 feet in length. A plant of 150 
horse power is utilized, and in all nearly 
20 miles of tubes are used. The power is 
sufficient to force the carriers through 
every line as rapidly as they can be in- 
serted in the tubes. 

Carriers of three and four inches in 
diameter are employed for transmitting 
papers and small packages in factories and 
warehouses, where bulkier material is 
required to be transferred from one por- 
tion to the other. The arrangement of 
the tubes is the same, and the carriers are 
received and dispatched according to the 
same plan, the power plant being, of 
course, correspondingly larger to meet the 
requirements. 

Not only the blower, .but the com- 
pressed air system is utilized in the long- 
distance tube service which is employed 
by the Government in New York and 
other large cities in connection with the 
Post Office Department. Thus far, the 
plants for transmitting mail have been 
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principally used in conveying it between 
New York and Brooklyn by way of the 
present Brooklyn Bridge and between the 
main post office in New York and the 
Grand Central Station. Here carriers 
which are 10 inches in diameter and about 
3 feet in length are employed. The most 
extensive installation of this kind, how- 
ever, is in operation in Boston, extending 
from the retail shopping district on Har- 
rison Avenue to Back Bay, South End, 
Roxbury, Dorchester, and other sub-sta- 
tions. This system conveys carriers which 
are 10 inches in diameter. The tube is 
laid underground, and consists of ordi 
nary cast-iron water pipe finished at the 
joints in order to make a close fit. It is 
laid like a water conduit, with lead and 
iron joints, the curves being of 12 feet 
radius to the center line. The bends 
were cast in sections, the standard of 90 
degrees comprising three 30-degree sec 
tions bolted together. The carriers which, 
as might be imagined, were manufactured 
especially for the purpose, consist of 
sheet metal riveted together, but move 
through the tube on wheels, five of which 
are placed at each head. The carrier is 
opened at the side by a hinged door. On 
account of size and weight, the terminals 
are of special design. The receiving ter- 
minal consists of an air cushion closed at 
one end by a revolving valve, opened and 
closed by a cylinder and piston operated 
by the air from the tube. Ordinarily this 
valve is closed, but when a carrier enters 
the receiver, it compresses the air in front 
of it. This pressure affects a small aux- 
iliary valve. When the carrier is brought 
nearly to rest, the auxiliary overbalances 
and moves the controlling valve of the 
main cylinder. This opens the revolving 
valve, and allows the carrier to roll out. 
Just at the end of the receiver two vanes 
are mounted, so that the pressure of the 
air behind the carrier tends to move them 
This motion is made use of to restore the 
auxiliary valve to normal position and 
close the receiver. The carrier is placed 
in the tube by moving valves connected 
with an air lock. 

The power for this system, which 1s 
over ten miles in length, is compressed 
air, the service requiring about 1,400 cubic 
feet per minute, the pressure varying 
from 134 pounds to 2 pounds. Before en- 


tering the compressors the air passes 


through a tank filled with calcium chloride, 
effectually 


which removes all moisture. 
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This tank is open to the atmosphere, and 
the pipe connections are so arranged that 
the air of the incoming line passes through 
the tank and returns to the compressor. 
Only such air has to be dried as is lost 
through leakage or used for operating 
the machines. The compressors are du- 
plex belt-driven with 21-inch x 12-inch 
cylinders. There are two each at the 
main, South End, and Roxbury stations, 
and one each at Dorchester and Back Bay. 
The compressors are driven by 50 horse 
power, three-phase induction motors of 
the internal resistance type. 

The system has been found to be an ex- 
cellent substitute for wagons and other 
methods of delivery, and is largely used 
by merchants for sending parcels to the 
residence districts where sub-stations are 
located. At these they are sorted and dis- 
tributed to the houses of the customers 
by teams and messengers. It is found 
that the average time required to deliver 
packages from the main station to any 
portion reached by the service in ten min- 
utes, where from forty-five minutes to an 
hour would be required by the usual 
method of delivery. 





Train Pipe Leakage. 


The increasing use of air brakes in 
freight service is developing certain diffi- 
culties of operation and maintenance that 
are greatly reducing the efficiency of the 
brake service possible if certain conditions 
can be controlled. The principal mani- 
festation of an unsatisfactory state is the 
large number of instances in which but 
few of the whole number of brakes in a 
train are connected. This is a most ob- 
jectionable practice and just contrary to 
the ideas that led to the application of 
brakes to freight trains. The chief causes 
are few in number and at the head of the 
list is train pipe leakage. 

If this leakage is of any considerable 
degree the pump is overtaxed, with ab- 
normal wear and tear, and brakes are cut 
out of service until the pump capacity is 
sufficient to keep a working pressure. It 
also interferes with graduated brake ap- 
plications on level track and is almost 
fatal to safe working on down grades, for 
when communication with the main reser- 
voir is cut off, leakage acts in one respect 
as an engineer’s valve in that train pipe 
pressure is reduced and the brakes are 
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applied, but without manipulation on the 
part of the engineer. As the leak is out of 
his control, the application continues until 
the brakes are fully set, even though only a 
moderate force is needed or desired. It 
is therefore evident that train pipe leakage 
not only limits the number of brakes that 
can be used but also seriously interferes 
with the proper and normal actuation of 
those that are in service, and is one of the 
principal causes for excessive air pump 
repairs. 

The principal source of leakage is from 
defective hose-coupling gaskets that have 
been injured by the practice of pulling 
the couplings apart when cars are separ- 
ated, instead of uncoupling them by hand. 
While the construction of the coupling is 
such that this can be done without injur- 
ing the hose, yet a continuance of the 
practice destroys the gasket. It appears 
to be conceded that it is practically im- 
possible to get trainmen to disconnect 
couplings by hand, and the remedy seems 
to be the substitution of a coupling that 
can be pulled apart when cars are un- 
coupled without in any way affecting its 
capability for making an air-tight joint. 

It was to accomplish this object that 
the Westinghouse automatic coupler was 
brought out. For this coupler it is also 
claimed that it facilitates the making up 
of trains and insures the use of -brakes in 
many cases where now there is a dispo- 
sition to couple up just enough to meet 
the requirements of the situation as mea- 
sured by the ideas of the trainmen. A 
train partially fitted with air brakes has 
elements of danger that are to be avoided 
as far as possible, and it would seem that 
anything that will automatically tend to 
assure the operation of all the brakes on 
the train is in the right direction. 





Submarine Drilling. 


An example of the platform method for 
submarine drilling is afforded by the ac- 
companying illustrations, which repre- 
sent an outfit constructed by Mr. Lee- 


gaard, Government Harbor Inspector, 
Christiania, Norway. 

The platform consists of three pon- 
toons connected together by beams, 


braces and bolts; the pontoons themselves 
being built on frames, plated up with 
timber and well caulked and trussed in- 
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side to make them rigid to withstand the 
shaking produced by the working of the 


drill. At 
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SECTIONAL VIEW, SHOWING COMPOUND BEAMS CONNECTING 


suitable slides or guides for the spuds and 
avy 
oak spuds are used and these are made 


water-tight 
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PONTOONS. 


held together with hoops running entirely 
These hoops are 
removing, so that the spuds can be taken 


arranged for 
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out, which is necessary in case where the 
pontoons are to be transported. ‘The rol- 
lers in the guides are placed in the ends 
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and fit against the spuds snugly to avoid 
too much play. The pontoons are sus- 
pended on the spuds by means of 8-ton 
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differential blocks. In order to lift the 
spuds, four other differential blocks are 
used, attached to the framing overhead, 
































PLATFORM. 
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19F SPUD CHESTS. 


each with a capacity of two tons. To lift 
the drill steels and handle the drill an 
ordinary tackle is used attached to the 
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superstructure. The spuds are fitted 
with shackles, whereby the pontoons are 
suspended at the right height. This re- 
lieves the differential blocks of the load 
and throws the full weight on the spuds. 
The submarine tube and the drill steels 
are easily lowered through the opening 
between the pontoon, or the drills may be 
mounted on beams projecting over the 
side of the partition so that the equipment 
can cover quite an area at one setting. 
The entire weight of pontoon with drill, 
drill steels and crew is.22 tons. 
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IRON WORK ON THE PONTOON CORNERS. 
IRON WORK AROUND THE SPUD OPENINGS. 


The consort scow contains a boiler and 
a good steam winch, which is used to lift 
the broken rock and to handle the plat- 
form when it is floating. These plat- 
forms have proved very strong, and one 
of them has been working for two years 
without alteration. 

By means of the Ingersoll-Sergeant 
drills and the arrangement just described, 
Mr. Leegaard has made excavations in 
very hard granite rock at the rate of I1 
meters per day. In rotton rock and clay 
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the drill has been found to work very 
satisfactorily. 
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For blasting in clay and rotten rock the 
cartridges are enclosed in tin, with a 
wooden point, and a wooden rod is used 
to shove them down into the holes. 

In speaking of this plant, Mr. Leegaard 
says: “Submarine rock drilling by steam 
is decidedly cheaper than by hand, not 
only as regards the running depth of a 
hole, but drills more deeply by cubic 
meter.” 





Michigan Mine Adopts New Plan 


for Air Compressor.* 





The system of air compression to be 
installed at the Victoria mine in Ontona- 
gon county, Mich., almost passes _ belief 
in its economy and simplicity. The water 
power of the canal is to be converted 
directly into compressed air power with- 
out the agency of machinery, and practi- 
cally without expense for maintenance or 
labor after the plant is installed. 

The system is not an experimental one, 
but has been adopted by the management 
of the Victoria after a careful and ex- 
haustive inspection of several plants of 
the kind now in commission. There are 
five such plants operating in America and 
several in Germany. One is at Magog, 
Que., which has been in successful opera- 
tion for six years, without expenditure for 
repairs or maintenance and without varia- 
tion in the pressure of the air. This has 
a capacity of 150 horse-power. A second 
is in Ainesworth, B. C., which has been 
in operation three years and generates 500 
horse-power. 

In Norwich, Conn., is a plant of this 
kind generating 1.500 horse-power. All 
the industries of the place receive their 
power from the plant, including the street 
car lines. In some instances at Norwich 
the compressed air power is converted 
into electricity, while in others it is used 
direct. Another plant at Peterborough, 
Ont., is to be used in connection with one 
of the locks on the Trent Valley canal, 
under the immediate supervision of the 
provincial government. Another oy au- 
lic air compressor is located in the Cas- 
cade range in the State of Washington. A 
similar plant in Germany has demon- 
strated a constant efficiency of 90 per 
cent. of the theoretical horse-power of the 


*By Arthur L. Carnahan for The 
World, 


Mining 








~ 


eS 


ae 











aa 





COMPRESSED AIR. 2468 


falling water. The largest one ever con- 
structed is now planned for Montreal, 
where it is expected to generate 50,000 
horse-power. The average efficiency of 
the hydraulic air compressor plants now 
in commission ranges from 75 to 90 per 
cent. of the water power expended in 
compressing the air. 

The principle upon which the system is 
to be installed at the Victoria mine oper- 
ates is that falling water entrains a large 
amount of air in bubbles, making the 
water foam. This water and air is then 
confined by falling through a pipe for a 
considerable distance, and the air in 
the foamy bubbles will separate itself 
from the water, being lighter. This sep- 
aration cannot take place, however,. while 
the water is confined in the pipe and 
under velocity. It is not until the water 
empties from the lower end of the pipe 
into a larger chamber that the air ceases 
to be retained in bubbles. But by that 
time it is trapped under a head of water 
represented by the height of the pipe, 
which in the case of the Victoria will be 
370 feet. It is also at the bottom of a 
shaft 300 feet deep, which is filled with 
water. It will be seen, therefore, that the 
air is under a heavy pressure. It is cal- 
culated that the Victoria plant will main- 
tain a pressure of 140 pounds of air to 
the square inch. 

The installation of the system at the 
Victoria will necessitate the sinking of a 
300-foot shaft into which the pipe for the 
falling water will extend and in the bot- 
tom of which the compressed air will be 
trapped. The trap will be a large cham- 
ber, into the top of which the pipe will 
discharge and from another point in the 
top of which a pipe will extend upward as 
an outlet for the compressed air. This 
outlet pipe will lead to a receiver on sur- 
face and the air will be piped thence to the 
different points of utilization. 

The chamber at the bottom of the shaft 
will have an open space between its 
lower rim and the floor of the shaft, and 
the water, after having settled and given 
up its atmospheric contents, will flow 
out around the bottom of the chamber and 
thence to the top of the shaft, surrounding 
the pipe in which the descending water 
and air is contained, discharging finally 
into a spillway which will conduct it 
back to the river. Thus the air will be 
under a double head of water, one in the 
pipe leading downward for 370 feet and 


the other in the shaft leading upward for 
300 feet. 

The water will flow from the west 
branch of the Ontonagon river at the 
recently constructed dam and_ thence 
through the canal now being built for a 
distance of about 4,000 feet. Such por- 
tion of it as is to be used will pass, at the 
end of the canal, into a hopper with a hood 
covering. Down through this hood will 
pass 500 small tubes. The falling water 
will create a partial vacuum in the hop- 
per and the air will be drawn down 
through the tubes of the hood and en- 
trained in the water, filling it with bub- 
bles. 

It will flow immediately into the verti- 
cal pipe, which will be built in three in- 
creasing stages. The top portion of the 
pipe will be four feet in diameter, the 
middle portion six feet in diameter, and 
the bottom portion eight in diameter. 
The air is thus trapped and cannot es- 
cape, but must be carried to the bottom of 
the pipe. 

From the top end of the pipe, it is a 
descent of 75 feet before the collar of the 
shaft is reached. Then it is 300 feet to 
the bottom of the shaft. It is estimated 
that between 25,000 and 29,000 cubic feet 
of water will be utilized per minute. 

The principle of utilizing falling water 
for the compression of air was first ap- 
plied in ancient times. It has been mod- 
ernized by a number of inventors, each 
making improvements on his predeces- 
sors or branching out into new lines. 
One of the most successful of these is C. 
H. Taylor, of Montreal, who is the in- 
ventor of the method to be used at the 
Victoria. Mr. Taylor is expected to visit 
the Victoria shortly to look over the 
conditions there. The sinking of the 
shaft for the plant has already been com- 
menced and it is expected to have the 
equipment installed by next spring. 

Probably one of the oldest applications 
of the use of water power to the wants 
of man was a form of hydaulic air com- 
pressor which entrained air on the same 
principle that is now being applied. This 
was the well-known water bellows or 
trompe of the Catalan forges. The water 
was led to a hollow bamboo pole, set al- 
most vertical, and entrained air with it in 
its downward passage. The lower end 
of the bamboo pole was introduced into a 
bag made of the skin of some animal, the 
air being allowed to escape from the 
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water into the upper part of the bag, 
whence it was led by pipes to the forges. 
The water then passed from the lower 
edge of the bag. 

An Englishman named Siemens in- 
vented an apparatus for the non-mechani- 
cal compression and exhaustion of air, 
somewhat on the principle of a steam in- 
jector. But it was confined principally 
to the production of a vacuum. It was 
used to operate the pneumatic dispatch 
tubes in London and for blast purposes in 
Siemens’ furnaces and sugar works. 
Among other inventors who have worked 
on the direct compression of air by flow- 
ing water, through the medium of both 
vacuum and entrainment, were W. L. 
Horne, M. Romilly, J. P. Frizell, A. 
Baloche, A. Frahnass, Thomas Arthur 
and C. H. Taylor, the latter being en- 
gaged as consulting engineer for the Vic- 
toria plant. 

Mr. Taylor was the first to introduce 
the plan of dividing the air inlets into a 
multiplicity of smaller apertures evenly 
distributed over the area of the water in- 
let. As stated before, the Victoria will 
have 500 of these air inlets. This insures 
the largest possible proportion of air be- 
ing taken down with the water. He also 
introduced the idea of enlarging the bot- 
tom of the inflow pipe, which serves to 
diminish the velocity of the water and 
facilitate the separation of the air. A de- 
flector plate set just below the water level 
in the compression chamber breaks the 
fall of the water from the down-flow pipe. 

In the Magog plant, which is the oldest 
in America, the head of water before en- 
tering the down-flow pipe is 22 feet; the 
pipe is 44 inches in diameter and extends 
down through a ten-foot shaft which is 
128 feet deep. At the bottom of the 
shaft is the compression chamber, 17 feet 
in diameter and ten feet high, the shaft 
being enlarged at the bottom to accom- 
modate it. 

A series of very careful experiments 
was conducted at the Magog plant a few 
years ago. It was then demonstrated that 
with a head of 194 feet of water, using 
4,292 cubic feet of water per minute, the 
equivalent of 1,148 cubic feet of free air 
per minute was recovered, which would 
represent 248 cubic feet of air per minute 
compressed to 53.3 pounds’ pressure. This 
shows that out of one gross water horse- 
power of 158.1, 111g horse-power of effec- 
tive work in compressing air was accom- 
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plished, which is an efficiency of 71 per 
cent. 

This compressed air was then used in an 
old Corliss engine, without changing the 
valve gear in any way from what it was 
adjusted for steam, and 81 horse-power 
was recovered, showing a total efficiency 
of work, recovered from the falling water, 
of 51.2 per cent. When the compressed 
air was pre-heated to 276 degrees before 
being used in the engine, 111 horse-power 
was recovered. The heating required 115 
pounds of coke per hour, equal to about 
23 horse-power. The efficiency, therefore, 
recovered from the falling water and the 
fuel consumed was about 611% per cent. 
It is calculated from other experiments, 
that had the compressed air been heated 
to 300 degrees the total efficiency secured 
would have been about 87% per cent. 

The plant in the Cascade range of 
mountains in Washington is unique in that 
it did not require the sinking of a shaft. 
The apparatus is constructed against the 
vertical wall of the canyon in the rugged 
mountain district in which it is built. 
The diameter of the down-flow or com- 
pressor pipe is three feet. The diameter 
of the up-flow or water discharge pipe is 
4 feet 9% inches. The total height of the 
apparatus is 260 feet. The capacity of the 
plant is based on the utilization of 2,000 
miners’ inches, equal to a flow of 53.2 
cubic feet per second. It gives 200 horse- 
power of air at a pressure of 85 pounds to 
the square inch. The head of water is 45 
feet. 

In the application of the compressed 
air at the Victoria mine, it is planned to 
actuate all machinery at the mine and mill 
through this medium. This will include 
the hoisting engines and stamp head, and 
it is calculated that there will be scarcely 
any changes necessary in the valve gears 
or other mechanism. 





Pneumatic Haulage Plants for Mines. 


With the introduction of machine meth- 
ods of mining in the collieries of this 
country the little mule, who has for so 
many years done his work so faithfully, 
is gradually being supplanted by locomo- 
tives operated generally by either com- 
pressed air or electricity. While there has 
been more or less contention regarding 
the relative advantages of the two kinds 
of power for haulage, electricity and 
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compressed air, the compressed air motors 
are steadily gaining ground owing to their 
freedom from danger, their economy and 
simplicity. Of the compressed air motors 
which are in practical use, none have 
proved more successful than those manu- 
factured by the H. K. Porter Co. These 
are being used regularly in a number of 
mines to-day and, where properly equip- 
ped with a suitable plant, are very suc- 
cessful. 

The essential features of a compressed 
air haulage plant include a locomotive of 
suitable weight and power and constructed 
to carry sufficient compressed air to meet 
all of the requirements; a charging sta- 
tion or stationary reservoir which may be 
a pipe-line where long or diverging runs 
exist, Or One or more storage tanks when 
the runs are short; an air compressor of 
suitable design; and power ‘for operating 
the compressor. 

The general machinery of the air loco- 
motive is quite similar to that of the steam 
locomotive, save that the weight is usu- 
ally greater, the bearings larger and other 
details of construction stronger. The 
main differences are that instead of the 
boiler with its accessories for developing 
power the air locomotive is equipped with 
one or more main storage tanks which 
are charged with compressed air at high 
pressure, a regulator or automatic stop 
valve and an auxiliary low pressure 
reservoir in which the air is carried at a 
uniform working pressure for distribution 
to the cylinders. The cubic capacity and 
the pressure of air of the main storage 
tanks are determined by the amount of 
stored energy which the length of run, 
grades, weight of train and estimated re- 
sistances demand, the limitations as to 
height and width admissible also being 
taken into consideration. 

The tanks, for all pressures up to 800 
and 1,000 lbs., are made of flanged steel 
plates of high tensile strength. The 
thickness of the plates is proportioned to 
the pressure to be carried and to the 
diameter of the tanks in such ratio as to 
allow a large margin on the side of safety. 
Relief valves are adjusted to make it im- 
possible to carry a higher pressure than is 
required. Of course, all dangers  inci- 
dent to the operations of the steam loco- 
motive boiler, such as excess pressure, 
burnt crown sheets, or collapse of fire 
boxes or flues from low water, are en- 
tirely eliminated in the operation of the 
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air locomotive, as the boiler and its ac- 
cessories, which are the chief items of 
repair on a steam engine, are replaced 
by air tanks which are practically inde- 
structible. The number of wearing parts 
being reduced to a minimum, the cost of 
repairs and maintenance is much less 
with air than with a steam locomotive. 
For easy grades, short hauls and light 
loads the single storage air tank of mod- 
erate dimensions and designed for a 
pressure as low as from 400 to 500 lbs., 
may be sufficient. In some cases even 
lower pressures may be used, but there is 
more economy in the use of a reasonably 
high pressure. For more severe require- 
ments a larger cubic capacity usually in 
the shape of two or more storage tanks 
designed for a working pressure of from 
800 to 900 pounds per sq. in. may be re- 
quired. In rare instances it has been 
deemed advisable to use seamless steel 
tubes from 8” to 10” in diameter and 
carrying a pressure as high as 1,500 to 
2,500 lbs. In cases of extremely long 
haul with heavy tonnage, where the limi- 
tations as to width and height are very 
severe, it has been found desirable to 
equip the motor with a separate air tender 
which can be uncoupled when so desired. 
This arrangement has been introduced 
with much success in a number of in- 
stances and with considerable economy 
in the installation of pipe line or re- 
ceivers for storing up air between trips. 


In operation the air locomotive is com- 
paratively simple. The high pressure air 
in the main storage tank passes through 
the regulator and automatic stop valve to 
the low pressure or auxiliary reservoir. 
The regulating valve is intended to main- 
tain whatever pressure may be found 
most economical for operating the motor. 
140 lbs. per sq. in. is usually found gen- 
erally satisfactory, although this pressure 
can be increased by adjustment of the 
stop valve to 150 to 160 lbs., when the 
work is particularly heavy, or when, in 
case of emergency such as getting de- 
railed cars on the track, some excess of 
power is required. This regulation of air 
between the high pressure and low pres- 
sure reservoirs is designed to be at all 
times uniform, the air being admitted as 
fast as it is needed and at the required 
pressure. When the throttle is closed and 
no air is being used, the stop valve is 
arranged to close automatically preventing 
any leakage from the high pressure tank 
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to the low pressure reservoir. It is also 
possible to operate the stop valve by hand 
as a positive stop valve ‘should the motor 
be standing still for a considerable length 
of time, as over night or during days that 
the plant was not in operation. The duties 
of the operator are reduced to a minimum, 
as the pressure of the pipe line or receiver 
system is already established when the 
plant is designed or installed, thus insur- 
ing the motor its full complement of air 
in the storage tanks, and as the air is 
distributed to the auxiliary reservoir with- 
out any manipulation necessary by the 
operator. It is only essential that the low 
pressure air be used with the greatest 


ing in gold or silver mines or for any 
conditions of service where the haul may 
be very long or where extremely narrow 
tunnels necessarily cut down a locomotive 
tank capacity and further where the cost 
of fuel is very high, it may seem desir- 
able to use some system of reheating, of 
which there are several now being used 
with success. 

One of the accompanying illustrations 
shows a shop test of a Porter air locomo- 
tive having 5” x 10” cylinders, designed 
for 18” gauge of track and equipped with 
a hot water reheater. All the reheating 
attachments and auxiliary reservoir are 
carefully covered with insulating materials, 
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economy, and to this end it is merely re- 
quired that the air be used as expansively 
in the motor cylinders as is consistent with 
the amount of work to be done, the re- 
verse lever being always operated as near 
the center, securing early cut-off, as prac- 
ticable with the throttle wide open. 
Ordinarily pneumatic locomotives are 
operated by using the air cold as drawn 
from storage tanks, but there are cases 
where it is deemed wise and economical 
to reheat the air before it enters the aux- 
iliary reservoir on its way to the cylinders. 
The additional efficiency gained by this re- 
heating varies from 35 to 50 per cent., 
depending, of course, on the efficiency of 
the reheating appliance used. For operat- 


so that the air when once heated reaches 
the cylinders without any loss in tempera- 
ture. The H. K. Porter Co. claims that its 
reheater can be used with safety in gaseous 
mines wherever the latest improved types 
of safety-lamps can be utilized. The main 
storage tank is constructed of one cylin- 
drical sheet which shows the method of 
riveting. Arrangements for sanding the 
rails, etc., are shown in the picture. The 
locomotive rests on friction rollers, which 
are provided with a pony brake and the 
tractive force developed is measured by a 
dynamometer. 

There are two methods of charging 
locomotives, direct and by reservoir. 
Charging direct is generally considered 
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wasteful because it involves a locomotive 
and compressor of practically double 
capacity. For very light work, however, 
where the trips are made only at con- 
siderable intervals, direct charging may 
be at least doubled by the addition of a 
stationary charging reservoir. The sta- 
tionary reservoir is the most satisfactory 
and economical method in the majority of 
cases. Such a reservoir may consist of a 
pipe line or one or more storage tanks 
similar in construction to the locomotive 
storage tank except they are usually con- 
structed with somewhat higher pressure. 

By the receiver system the compressor 
is kept in nearly continuous operation at 
very nearly uniform speed, and with the 
proper system of governing requires little 








REAR VIEW OF 


SINGLE-TANK AIR LOCOMOTIVE. 


or no attention on the part of the engineer 
or operator. In early installations, even 
when the runs were long, the practice was 
to use large air receivers with very little 
pipe, the motor generally taking its charge 
direct from the receivers at the end of its 
round trip, but in a number of plants re- 
cently installed there has been a change in 
favor of a pipe line of a certain cubic 
capacity, the size and length of pipe de- 
pending largely on what point in the mine 
it was necessary to reach in order to ar- 
range charging stations so that the motor 
could always receive conveniently the 
amount of air required for doing its work. 
After a pipe line is once installed it ordi- 
narily requires no extensions. If addi- 
tional locomotives are purchased the only 
essential feature is to have compressor 
capacity sufficient to charge the original 
pipe line to its full complement of air a 
greater number of times during the day 
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in order that the additional motors when 
taking air should always have sufficient 
air to charge the tanks to the usual pres- 
sure. The general character of the ser- 
vice required and the local conditions 
determine the choice between the pipe line 
and a tank system of reservoir storage. 
In industrial establishments where no 
lines of pipes are desirable, one or two 
charging stations located near the stor- 
age tanks and connected thereto with pipe 
of small diameter have been used with 
success. Then there are certain condi- 
tions in mine services where the installa- 
tion of the reservoir storage would be of 
temporary character on account of the 
likelihood of the plant only being oper- 
ated for a few years, it then being neces- 
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sary to take it up and reinstall it at some 
other point. In such a case it is believed 
that the most satisfactory course would 
be the introduction of the storage tanks 
and the location of one or two charging 
stations connected to the tank by 2 or 3 inch 
pipes. In cases where the pipe line ex- 
tends the entire distance of the main haul, 
it has often been found advisable to locate 
a charging station at each end of the line. 
By charging at each end instead of once 
for the entire round trip, tanks of less 
cubic capacity and carrying lower pres- 
sures would be required on the motor and 
a corresponding reduction can be made in 
pressures and pipe line capacities. Air 
leakage is less dangerous than electric 
leakage, but with the marked advancement 
that has been made in the laying of pipe 
lines for high pressure work the element 
of leakage has been virtually eliminated. 

In pipe installation it has hardly ever 
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been found necessary to use any pipe 
above 6 inches in diameter; 5 inches has 
been the size very generally utilized and 
cases have frequently occurred where pipe 
as small as 2 or 3 inches has been found 
available. In pipe lines a mile or more in 
length the differences in pressure at the 
two ends has been hardly appreciable. 
The fact that while the motor is doing its 
work the pipe line is receiving a full com- 
plement of air from the compressor insures 
that any loss from friction does not work 
against the motor in any way inasmuch 
as the capacity of the pipe is such as to 
give the motor its full pressure of air 
when necessary, the cubic capacity of the 
pipe line and the pressure of the air in 
the same being such as to equalize almost 
instantly at the required pressure in the 
motor tanks. 

For high duty work with pressures 
ranging from 500 to 1,000 lbs., three or 
four stage compressors are being gener- 
ally used in recently installed plants. They 
take the air from the atmosphere and com- 
press to the required storage pressure in 
the main pipe line of receivers. In some 
classes of service, especially mines where 
locomotives are not used continuously 
and where more air at the mine pressure 
could be utilized if it were available, the 
compressor may be so arranged as to fur- 
nish at a moment’s notice a large quantity 
of air at a less pressure and with little or 
no loss of efficiency at a very slight in- 
crease at cost. The manufacturers, how- 
ever, are advising against the use of a 
high duty compressor for operating a 
locomotive and then reducing this air 
compressor to the pressure required in the 
general mine system for running coal ma- 
chines and other work. This, of course, 
would save the installment of a second 
pipe line for the low pressure system, 
but the loss of power would be enormous, 
as more cubic feet of free air would be 
required for the mining machines than 
for the locomotives, and the cost of com- 
pressing large amounts of air to high 
pressures, say from 700 to goo lbs., and 
then reducing it again to 80 lbs. would 
be wasteful and uneconomical in the ex- 
treme. 

In some mines that have already in- 
stalled low pressure compressor systems 
for running coal cutters, etc., and in cases 
where this compressor system represents 
a surplus of power, there has been installed 
a small two-stage compressor as a loco- 
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motive charger, taking the air from the 
mine system instead of from the atmo- 
sphere. This, of course, materially re- 
duces the cost of the locomotive charging 
compressor, but it has its dangers, except 
in very large mines where the supply of air 
to the mine is greatly in excess to actual 
needs. The trouble will come about in 
this way. Assuming that a small two- 
stage compressor is designed to take air 
at 80 lbs. from the mine system and com- 
presses it to 800 lbs., as long as the loco- 
motive charger is getting its air at 80 
Ibs. there will be no difficulty, but if in the 
mine system the pressure is allowed to 
decline, as sometimes happens, the loco- 
motive compressor will not get air at more 
than 35 or 40 lbs. pressure and in this 
event overheating appears inevitable. 

To sum it all up, it might be said that 
the advantages of compressed air haul- 
age are its simplicity, safety, handiness, 
economy and reliability, a combination of 
attributes which no other system of mine 
haulage possesses. 





Compressed Air for Marine Work. 


Among the various uses of compressed 
air which have been prominently brought 
forward within the last few years, is that 
of painting, the air being used to spray 
the paint wherever desired. Such a pneu- 
matic appliance has been used with much 
success on the interior and exterior of 
large buildings. Along the same lines 
these pneumatic painting machines have 
been utilized in ship work. Now that the 
large steamers demand such _ frequent 
coats of paint, a rapid and effectual way 
of painting is of great advantage. The 
illustration on the opposite page, which 
was secured through the courtesy of The 
Cleveland Pneumatic Tool Co., shows one 
of its pneumatic painting machines at 
work on the side of a large steamer. 

Another use of compressed air has been 
featured by the same company. ‘The il- 
lustration on page 2475 shows a special riv- 
eting hammer used for driving drift bolts 
in crib work. The same pneumatic ham- 
mer can be used in the construction of 
docks and other marine work, and _ has, 
it is claimed, met with great success in 
that field. 
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New Applications for Pneumatic Tools. 


Among the new applications for pneu- 
matic tools are two for the Jam Riveter, 
made by the Chicago Pneumatic Tool Co. 
It is now being used with success in 
cleaning crown sheets and expanding 
boiler tubes on locomotives. The accom- 
panying illustrations show the method of 
doing this work. 

In cleaning the crown sheets, a 2-inch 
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and the results obtained, it is claimed, 
have been highly satisfactory not only in 
expediting the work, but also from the 
fact that the work is well done. This 
cleaning is usually done when the engine 
is in the shop for general repairs and 
when the tubes are removed. 

This method has been in use by the 
New York Central and Hudson River R. 
R. for about 18 months. At two of that 
company’s shops in 1900, they were re- 
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CLEANING CROWN SHEETS WITH JAM RIVETER. 


plank is placed across the fire-box to sup- 
port the riveter. It is arranged with 
cupped dies to fit over the rivet head or 
head of the stay bolt, the dies striking 
the sheet around the rivet head. When 
air is admitted to the machine the pres- 
sure holds the dies against the sheet while 
the riveter strikes a succession of heavy, 
rapid blows. The work is done without 
removing the crown bars or radial stays, 


moving by the old method an average of 
15 sets of crown bars per month. During 
1901, they began using this method and 
showed a considerable decrease in the 
number of locomotives from which the 
crown bars were removed. In 1902, it 
was found necessary to remove the crown 
bars from only four locomotives. 

The Jam Riveter has also been utilized 
with success in expanding tubes with a 
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sectional tube expander. Tube expanding 
has been done to some extent with long- 
stroke riveting hammers, but the Jam 
Riveter is said to be more successful on 






































account of its greater power. 


In perform- 


ing this work the Jam Riveter is suspended 
by a counter balance leaving practically no 
weight for the workmen to hold up. 
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The Ruth Flue Machine. 


Inventors of labor-saving devices have 
found exceptional opportunities in the 
manufacture and repair of locomotives. 
One of the latest machines designed to 
assist in this work is the Ruth Flue Ma- 
chine. It is driven by an engine using 
air or steam and is especially designed for 
cutting out and replacing boiler tubes. It 
can be used on any style of boiler, but is 
particularly adapted for locomotive use. 





RUTH FLUE 


[t can also be utilized for drilling, capping 
and cylinder boring. 

The machine is portable and, it is 
claimed, can be used for all purposes 
where practical portable power is neces- 
sary. By placing a pulley on the _ hori- 
zontal shaft of the machine, with the aid 
of the belt it can be used to drive any 
shop tool. 

The accompanying cut of the machine 
shows a conical cylinder into which works 
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a piston, upon the head of which piston 
is a swiveling platform upon which is 
mounted a modern engine. Upon the 
crank-shaft of the engine will be found a 
pinion which works with a gear on the 
horizontal spindle by means of which the 
shaft is rotated, the lateral movement of 
the shaft being accomplished by a hand- 
wheel and screw. The entire machine is 
mounted on an iron truck. 

It is claimed that a flue expanded by 
this machine will give more mileage than 
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a flue expanded by hand for the reason 
it is expanded gradually, the expander 
rotating continually from start to finish. 
The old hand method, it is said, is more 
apt to distort the holes in the flue sheets 
into all kinds of shapes. This flue ma- 
chine has been placed on the market by 
Robert J. Emory & Co., 4652 Lawrence 
St., Newark, N. J.. whose New York sales 
agent is W. W. Worthington & Co., of 
114-118 Liberty St. 
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Air Compression by Water Power: The 
Installation at the Belmont Gold Mine.* 


This water power is situated in the 
township of Belmont, county of Peterbor- 
ough, Ontario, about three miles in a 
north-west direction from the Belmont 
Gold Mine. 

On the outlet of Deer Lake there are 
falls and rapids which give a head of 75 
feet in a distance of 1,600 feet. Still fur- 
ther down the river there is another drop 
of 25 feet, all being on the property of 
The Belmont Gold Mine, Limited, Cor- 
dova, Ontario. 

Deer Lake is about four miles long by a 
mile wide and holds a splendid reserve 
of water for the dry season. The lake 
is fed by a chain of smaller ones which 
extend north about 100 miles. This makes 
an ideal situation for a power plant. 

After the power was acquired the ques- 
tion was electricity or compressed air. 
The generation and transmission of elec- 
tricity would have cost less at the power 
house and to the mine, but it would have 
been necessary to have put up a motor 
driven air compressor at the mine to supply 
drills with air, and motors at hoists and en- 
gines. This would have brought the first 
cost of the electric installation to a higher 
figure than one large air compressor plant, 
besides the attendance, etc., at the motor 
driven compressor at the mine would swell 
the working costs. By installing one large 
air compressor at water-power and carry- 
ing the compressed air in pipes to the 
mine, branching it off in all directions 
to the shafts and mill, it would not be nec- 
essary to make any alterations on any of 
the engines or hoists. All that was then 
required to be done was to shut off steam 
and turn on air to the engines, hoists and 
pumps without any loss of time when air 
was turned on at power plant. This left 
the steam plant, boilers, etc., with all their 
connections as a good reserve power in 
the event of anything going wrong with 
the air power. In this arrangement, it 
permitted the using of machinery which 
was comparatively new, being only two or 
three years old. 

One important point was the getting 
in of an air compressor plant large 
enough to do the mine work for a long 
time to come. As the underground re- 





*Ry D. G. Kerr, C.’and M. E., Deloro, Ont., for The 
Canadien Mining Review. 
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quirements for air increased there could 
be more power developed at the falls by 
electricity to work the surface machinery. 
Then would be the time for considering 
the motor driven machinery, as by that 
time the proper size of machinery for 
handling the quantity of ore would be 
better understood. 


The outlet of Deer Lake was formerly 
by two channels, 300 feet apart, through 
a fine grained diorite rock. The south 
channel was closed with a concrete and 
cement masonry dam, &5 feet long, 9 feet 
wide at top and 16 feet at base and 15 
deep at the greatest part. On top of the 
dam are small piers 18 feet apart for 
bridging with timbers for a _ passage 
across. Underneath this and over the top 
of the dam the surplus water goes when 
stop logs are in at the slide way on the 
north dam. The north dam is 75 feet 
long with a 25 foot slide for the passage of 
logs. In front of the north side is a 
forebay with a 30 foot rack. This is where 
the water is taken out of the lake for the 
power, through a 7 foot square opening 
in the dam with a gate on the side next 
to the lake. The gate is worked by means 
of a rack and pinion wheels wrought by 
worm shaft and wheel. The water intake 
to the flume is reduced from 7 feet square 
to cylindrical by means of steel work with 
flanges and fasteners for the wooden staves 
of flume pipe. On top of the dam, behind 
the gate and going down into the water 
entrance of the flume pipe is a man or air 
hole. Without such the shutting down of 
gate at the dam, allowing the water to pass 
through the wheel, would create a vacuum 
in the flume, causing a tendency to collapse 
or disturbance to staves, resulting in much 
trouble and annoyance through leaks when 
water was turned on again. 

The flume pipe is 1,550 feet long, 6 feet 
internal diameter and made of 2% inch 
pine staves, 64% inches wide, radial edges, 
butt joints with saw drafts cut 2 inches 
into both ends into which was placed a 
steel plate 4% of an inch wider than the 
stave to embed into the staves on both 
sides. No two joints come together, but 
at irregular intervals, the staves being 
cut in 12, 14, 16 and 18 foot lengths and 
clamped with 2000 3-16 x 2 inch steel bands 
and fastened with grip fasteners. The pipe 
is carried on 12 inch square timbers 
circled out to take the outside circle of 
the flume, and these bearer timbers are 


placed 8 feet apart, centre to centre. The 
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steel bands are spaced 3 inches apart at 
the lower end and 24 inches at the top. 
There are two curves in the flume of 20° 
each. The 614 inch staves were too wide 
and rigid to be sprung into place on the 
top of the flume, so 1-3 of the top staves 
going around the curves were made 3% 
inches wide. 

The bed of the flume was cut through 
ridges of rock for the first 900 feet from 
the dam, 3,960 cubic yards of rock exca- 
vation being done by steam drill in the 
winter season. At the lower end there is 
217 cubic yards of stone piers to carry the 
flume over a low piece of ground before 
arriving at the power-house, and inside of 
the power-house a steel tube takes the 
place of wooden staves. 

The cost of the wooden flume, made of 
pine, came out at $3.00 per foot, while the 
estimated price for this length of steel 
(flume only) was $15.00 per foot. The 
power-house building lies north and south 
and the part which contains the com- 
pressor is 40 x 50 feet. South of this 
is a cooler room 43 x 16 feet, and north 
of the main part is the water wheel part, 
64 x 35 feet. The water-wheel is a double 
50 inch bronze Leffel wheel with double 
discharge and running at 210 revolutions 
has a capacity of 800 horse-power, taking 
7,500 cubic feet of water per minute. The 
water gates of the wheel are made of cast 
steel, and the casing of % inch steel plates 
with cast-iron heads. The water-wheel is 
carried on a steel shaft which extends at 
one end for the transmission of the power 
by means of a rope pulley, 5 inches in 
diameter and 6 feet 4 inches wide across 
the face, with 30 grooves for 30 134 inch 
cotton ropes. On the top of the wheel 
casing is a dome 2 feet in diameter by 
10 feet high with valve, and just above 
this valve are two pipes, 12 inches in diam- 
eter, having spring valves and leading 
into draught tubes. This is an arrange- 
ment for the relief of undue pressures 
from water ram, such as might be caused 
by the water-wheel gates on a long flume 
through which water is traveling at a 
certain rate, being shut down quickly. 
This arrangement takes the place of a 
stand pipe; costs less and there is no dan- 
ger of its freezing, as it is all under 
cover. On wheel case is a gauge showing 
water pressure and head in feet, and on 
draught tube is a vacuum gauge giving 
the vacuum in inches. The water-wheel, 


wheel casing, etc., were furnished by The 
Wm. Hamilton Mfg. Co., Peterboro. 

Underneath the wheel is the tail sump, 
and from that the tail race going into 
the river. This was excavated out of 
solid rock to a depth of 20 feet and has 
cement masonry walls with steel beams 
and bolts with which the wheel casing 
is held in place. This tail sump is carried 
west underneath wheel to take the water 
from another wheel of 350 horse-power, 
for which there is provision for water 
made on the steel part of flume by means 
of a tee piece. When this other wheel is 
at work the water velocity through the 
six-foot flume will be brought up to about 
10 feet per second. The intention is to de- 
velop this 350 horse-power with a 
direct driven dynamo, alternating cur- 
rent. 


The air compressor which is driven by 
these 30 134 inch cotton ropes from pul- 
ley on water-wheel shaft is built on the 
compound horizontal principle; high pres- 
sure cylinder, 30 inches diameter; low 
pressure cylinders, 48 inches diameter and 
with a 4 foot stroke. The cylinders are 
water jacketed, provided with improved 
accessible inlet valves and fitted with me- 
tallic packing on the piston rods. It is 
rope driven by means of a 20 foot pulley, 
6 feet 4 inches across face, weighing 60,- 
500 Ibs. and built in sections on mas- 
sive concrete and cement foundations, 14 
inches high. Running at 65 revolutions, 
or a piston speed of 520 feet per minute, it 
will have a capacity of 6,500 cubic feet of 
free air per minute. 

The low pressure air cylinder intake is 
connected together by branch pipe from the 
3 foot pipe to the atmosphere outside. This 
3 foot pipe lies horizontal on the top 
of the low pressure air cylinder, one end 
going to the south and the other to the 
west end of the building. The air is com- 
pressed in the low pressure cylinder to 30 
Ibs. pressure and is then discharged 
through a 14 inch pipe to the intercooler, 
and from there, after being cooled, to the 
high pressure cylinder, from which after 
being compressed to a pressure of 100 
Ibs. per square inch, it passes into the 
after-cooler. The inter-cooler and after- 
cooler are filled with brass tubes through 
which flows cold water and the com- 
pressed air passes and repasses over the 
outside of the tubes and is cooled down 
to within 10 degrees of the temperature 
of the water used. In this cooling process 
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there is considerable moisture deposited, 
as it is only by cooling the air to the low- 
est temperature that a high extraction of 
the moisture can be had. 

The air leaves the after-cooler through 
a 12 inch pipe or ordinary oil well casing, 
having fine screwed couplings and tested 
to 600 Ibs. pressure. Half a mile out from 
the compressor is an air receiver to col- 
lect any moisture which may have passed 
the after-cooler. This moisture is drawn 
off every day. 

The 12 inch pipe line from the com- 
pressor to the mine is 15,000 feet long. 
At the end of this pipe line at the mine 
is another air receiver to collect any mois- 
ture which may have been carried into 
the pipe line. The only time of the year 
that any moisture is expected to be car- 
ried this length, is when spring sets in 
and the heat of;the sun frees any moisture 
from the inside of the pipe. This will 
be very little, as the air receiver near the 
compressor is in a low swamp, and the 
air line leaving it for the mine has a 
gradual raise of 50 feet into the 2,000 
feet, thus draining moisture back into the 
receiver. The pipe line has 18 expansion 
joints and is mostly all buried in sand to 
prevent expansion and contraction. 

The foregoing is only a slight descrip- 
tion of the plant. As it was only started 
running in August, 1902, and has not been 
run up to its full capacity yet, the loss 
in pressure due to friction in transmis- 
sion cannot very well be arrived at. The 
loss at present is less than 1 lb., but using 
the full quantity of air the loss is ex- 
pected to be 3% Ibs. What I would like 
to have completed, but found impossible 
in the short time that the plant has been 
running, is a complete comparison between 
summer and winter of the temperature at 
which the air is taken into the compressor, 
the amount of moisture extracted and the 
temperature of water used in coolers. 

During the past winter there was only 
one shut down owing to freezing. This 
was caused by the moisture in the re- 
ceiver half a mile out from the com- 
pressor being allowed to freeze through 
not being drained off every day. ‘The ice 
formed in a honeycomb form until it in- 
terfered with the air pressure at the mine, 
reducing same to 65 lbs., while there was 
105 Ibs. at the compressor. Shut down 
and found the receiver full of this honey- 
comb ice. After taking out same, started 
up again and covered up the receiver with 
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a shed, banked so as to keep off the in- 
tense frosts and permitting the moisture 
to be drained off. 

At the mine | have had no trouble with 
freezing up except with a Corliss engine 
and a 14 inch duplex pump. I find that 
engines with slide valves give no trouble, 
due to non-expansion of air inside of 
cylinder. 





A New Air Valve. 


A few years ago a 72-inch steel pipe 
storm water sewer was laid in Jersey City, 
discharging under pressure. ‘This pipe 
was practically level for 2,100 feet, with 
its invert about 5 feet below mean low 
water; it received the drainage from the 


“Heights” partly through a 4o-inch cast- 
iron pipe 1,500 feet long and partly through 
a 48-inch cast-iron pipe 1,600 feet long. 
The speedy and certain removal of air 
from these mains during storms occurring 
when the mouth of the sewer would be 
sealed by the tide was absolutely essential. 


j 
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TUTTLE’S AIR VALVE 
For this purpose Mr. Arthur S. Tuttle, 


M. Am. Soc. C. E., in 1900, designed an 
air valve which has given such good satis- 
faction that he decided to place it upon 
the market. It is automatic in action 
both for discharging air or other gases 
collecting at the high points of pipes carry- 
ing water or other liquids and for admit- 
ting air to the pipe in the event of the 
rapid removal of the liquid tending to 
form a partial vacuum. 

The apparatus consists essentially of a 
closed chamber to be connected to the 
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pipe by a flanged nozzle, containing one or 
more buoyant poppet valves on vertical 
spindles and a float attached to a lever. 
Over each poppet valve is a small turret 
with openings to the atmosphere. The 
cover is flange-bolted to the chamber so 
as to be readily removable for inspection, 
cleaning or repairs. The action of the 
valve is very simple. Assuming first the 
case of a pipe being filled, the chamber 
contains only air and the poppet valves 
rest upon the bracket seats shown so as 
to leave the air passages to the atmos- 
phere open. When the water nearly fills 
the chamber, the buoyancy of each valve 
causes it to close promptly. The cham- 
ber will remain sealed so long as there 
is liquid enough to keep the valves seated. 
If, however, air or gas accumulates in the 
chamber, the water will gradually be 
forced from it, and the buoyant weight 
at the end of the lever will finally drop, 
under the action of gravity, and cause 
the lever to bear upon a pin extending 
from the side of the valve spindle, thus 
opening the valve and permitting the es- 
cape of the air. If the relative proportions 
of the valve have been properly made to 
suit the pressure in the pipe, equilibrium 
can only be restored by carrying the poppet 
valve down and holding it open until dis- 
engaged by the rising of the float arm, 
as the water rises in the chamber. The 
travel of the arm and float are limited 
by a stop, as indicated. The spindle of the 
valve is held in a_ vertical position by 
guides so that it will always come to an 
even seating. The float being wholly con- 
tained within the air-chamber is caused 
to rise and fall solely by reason of its 
buoyancy and weight without regard to the 
pressure within the chamber. ‘The several 
parts are so constructed and arranged that 
the buoyant weight has a very limited 
movement and only operates to open the 
buoyant valve after the air-chamber has 
become approximately full of air. As the 
air escapes from the chamber and _ the 
water rises in the same, the buoyant weight 
will be given its maximum elevation by 
flotation long before the water rises suffi- 
ciently in the air-chamber to close the 
buoyant valves by flotation. A considerable 
period is thus permitted to elapse between 
successive operations of the apparatus, as 
the valve is not opened until the chamber 
is approximately full of air and is not 
closed until the chamber is approximately 
full of water. 

It is claimed that this new air valve 


is very positive and reliable in action and 
does not permit the escape of water, al- 
though promptly discharging any accumu- 
lated air or admitting air so promptly as 
to prevent collapse in the event of a sud- 
den emptying of the pipe caused by break- 
age or otherwise. The importance of these 
properties and the convenience of the 
wholly automatic-action of this valve will 
be recognized by those who have had ex- 
perience with air valves. This valve is 
being placed upon the market by the Eddy 
Valve Company, of Waterford, N. Y.— 
Engineering Record. 





An Automatic Air Chamber Charging Device. 


A year or more ago there was quite a 
discussion in the Ameriéan Machinist on 
the subject of automatic air chamber 
charging devices, and several such, made 
up from pipe fittings, were shown by 
correspondents. 

The illustration on the next page is a 
more matured design for this purpose 
which has been applied to several large 
pumping engines and with very satisfactory 
results by the Nordberg Manufacturing 
Company, of Milwaukee. 

The main globe casting, which is of 13 
inches interior diameter, is located near 
the water end of the engine and is con- 
nected at a with one end of one of the 
pump cylinders and at b with the air space 
in the air chamber. The connection at a 
being with a pump cylinder, the interior 
of the globe is subject to alternate pres- 
sure and suction. During the suction 
stroke the globe is filled with air by the 
valve d, and during the pressure stroke 
this air is expelled through the valve e 
and the pipe b to the air chamber. The 
valve c is introduced to control the in- 
gress and egress of the water. On the one 
hand air must not enter so freely as to 
more than fill the globe and then escape 
to the pump cylinder, and on the other the 
globe must be so nearly full of water 
that the rise during the pressure stroke 
will expel the air. With free egress of 
the water it might easily escape in such 
volume that, opposed by the compressed 
air above it, it should not rise to a point 
where the air would be expelled. On the 
contrary, there is no danger of having too 
much water in the globe, as the return of 
the water from pipe b is prevented by the 
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valve e, any drop of the water level in- 
suring the entering of a fresh supply of 
air. To insure working conditions it is 
essential then that the water shall enter 
the globe more freely than it escapes from 
it. Valve c is therefore an obstruction 
valve only—that is, it has a hole through 
it for the water to escape. During the 


























AUTOMATIC AIR CHAMBER CHARGING 
DEVICE.* 


pressure stroke this valve opens freely 
and the water enters and expels the air, 
but during the suction stroke the water 
can only escape through the hole and 
the flow outward being more restricted 
than that inward, it is made certain that 
the volume of water escaping from the 
globe will not be in excess of that which 
will again completely fill it and expel the 
air on the succeeding pressure stroke.— 
American Machinist. 


* We are indebted to the Nordberg Mfg. Co. for 
the use of this cut. 


The Use of the Sand Blast. 


At the time the One Hundred and Fifty- 
fifth street viaduct was cleaned in the 
year 1897, the consulting engineer, Mr. 
Edw. P, North, wrote a number of promi- 
nent engineers for their advice and sug- 
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gestion, as to the best method to be em- 
ployed, and we have taken the liberty of 
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re-copying a few of the replies received, 
which we are enabled to do through the 
courtesy of Edgar T. Ward & Sons, Bos- 
ton, who have published a small pamph- 
let comprising these letters. 

“ Relative to painting of iron-work, I 
would say that I examined the sand blast 
cleaning at One Hundred and Fifty-fifth 
street with great interest. “Twenty years 
ago I went to Philadelphia and had some 
zine sheets cleaned by the sand blast at 
the works of General Tilghman, and also 
inspected the steam blast then in use for 
cutting stone; I was therefore sure that 
the action of the blast would be very ef- 
fective for cleaning the scale from iron- 
work, and I found the improved appli- 
ances at One Hundred and Fifty-fifth 
street were acting with a degree of success 
that even exceeded my _anticipations. 
From my experience with painting iron- 
work in this city I have become convinced 
that it is nearly impossible to have struc- 
tural iron-work properly cleaned and 
painted on the clean iron surface before 
erecting. This should not be so. But at 
present the shops do not seem to be 
properly equipped for cleaning iron-work 
and removing scale and for painting be- 
fore the rusting has commenced. In the 
case of a viaduct recently erected in this 
city all possible care was taken to have 
the clean metal well painted before it left 
the shop. A reasonable degree of success 
was obtained with the main structure, but 
the railing from the Belmont Iron Works 
was sent here with a coat of paint applied 
to a rusted surface, and this railing is 
now, after little over a year’s exposure, a 
mass of rust, while the rest of the struc- 
ture is in very good condition. I am con- 
vinced that money spent in painting a sur- 
face not previously cleaned from rust in a 
thorough manner is wasted, and I regard 
your experiments as being valuable in the 
highest degree. I considered expenditure 
made for the purpose of getting a perfectly 
clean surface on which to paint to be emi- 
nently wise, and if success is not found to 
follow your painting on this clean surface 
it would be a reasonable deduction that 
iron-work is unsuitable for use in struc- 
tural work exposed to the action of the 
elements. 

I anticipate that the result of your ex- 
periments will be highly successful; if 
these experiments prove costly, it is not 
more than would be expected from pioneer 
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attempts. I hope that before many years 
constructors of iron-work will awake to 
the importance of proper cleaning and 
painting in the shops, and for the cleaning 
before painting I cannot think of any 
process that will equal the sand blast in 
efficiency.” Horace Andrews, M. Am. 
Soc. C. E., City Engineer, Albany, N. Y. 


“As to the judiciousness of the method 
pursued cleaning the viaduct at One 
Hundred and Fifty-fifth street by means 
of sand blast received, I crave your per- 
mission to reply at some length. 

The appropriations for the maintenance 
of bridges in Baltimore for some years 
past having been very small, no painting 
has been done, consequently quite a num- 
ber of the bridges are sadly in need of 
paint, one particularly, Argyle Avenue 
Bridge, over the Pennsylvania Railroad, 
concerning which we spoke to you when 
we visited the One Hundred and Ffty-fifth 
street viaduct. This bridge is situated 
between the portals of two tunnels, and 
so close to one portal that the smoke 
coming from the tunnel frequently en- 
velopes the bridge; also, all locomotives of 
trains going west which stop at Penn- 
sylvania Avenue Station, stand immedi- 
ately under this bridge, and since the 
engine-men fire up, preparatory to the trip 
through the next tunnel, the escaping gases 
and steam have played havoc with all 
members of the structure, which has not 
been painted since erection,- twenty years 
ago. The wooden floor being in very bad 
condition and having to be renewed, we 
removed it entirely before the cleaning of 
the trusses began, so that access could be 
obtained to all members of the structure. 
The scale on this bridge was over 4 inch 
thick, and the iron and steel were pitted 
to a depth of 1-32 inch to 1-16 inch; the 
cross-section of web of floor-beams was 
reduced fully 1-16 inch, and the other 
members to as great an extent. One 
thing which was especially noted was the 
fact that the erection numbers painted on 
the floor-beams were distinct, and when 
the paint was scraped away the iron was 
perfectly clean. Unfortunately, it was im- 
possible to discover the kind of paint used, 
but it was presumably white lead. Chipping 
hammers, steel scrapers and brushes were 
used to clean this bridge, the labor for 
which cost about 5 cents per square foot, 
but I do not consider the result satisfac- 
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tory. We had much difficulty to have the 
laborers clean the iron thoroughly, for 
they were too prone to slight the work so 
as to seem to accomplish much rather 
than to obtain the best results, which fact 
militates greatly against cleaning by scrap- 
ing, etc. 

Whilst this work was in progress, I 
visited the One Hundred and Fifty-fifth 
street viaduct, where the sand blast was in 
operation, and returned feeling thoroughly 
dissatisfied with our efforts, and con- 
vinced that the sand blast should be used 
for cleaning structures, so favored the 
purchase of a plant. 

So little care is really taken to properly 
clean iron in the shops before the first 
coat of paint is applied, that frequently 
corrosion begins before the paint is ap- 
plied, producing the results with which 
bridge engineers are so familiar; and since 
there are so many inferior paints used, it 
is not strange that they peel off and crack, 
and allow corrosion rathen than prevent it. 

To preserve a structure and obtain the 
full amount of use from it, it is necessary 
that it be kept free from rust by some 
method, and too much care cannot be 
taken for its preservation; it is not sufh- 
cient, as the layman ordinarily considers, 
to erect a structure and then leave it 
alone; but frequent painting is absolutely 
necessary, how frequent depends upon the 
conditions to which the structure is sub- 
jected and the preservative used. In the 
past, hammers, scrapers, brushes, etc.. 
have been used for cleaning structures, 
but results have proved unsatisfactory ; 
and I cannot too heartily recommend the 
use of sand blast on structural iron before 
the first coat of paint is applied in the 
shops, and upon structures which are to 
be cleaned preparatory to painting.” 
Layton F. Smith, Assistant Engineer in 
Charge of Bridges, Baltimore, Md. 


“ With reference to the use of the sand 
blast in cleaning the metal-work under 
your charge, I would state that my ex- 
perience and observation in the line of 
paint on metal structures have led me to 
the following conclusions: Where a struc- 
ture has become corroded it is essential 
that all rust be thoroughly removed be- 
fore the application of new paint. Scrapers 
and steel brushes do this but imperfectly, 
and the irregularities, and frequent inac- 
cessible surfaces caused by structural con- 


nections, render it practically impossible 
by such methods, without an expenditure 
of time and labor which would ordinarily 
be considered prohibitory. There is no 
question but that the portion of the One 
Hundred and Fifty-fifth street viaduct 
over the Manhattan Elevated Railroad 
tracks had reached a condition requiring 
prompt and thorough treatment. Clean- 
ing by the usual methods would have been 
very costly, and at the best unsatisfactory. 
The cleaning done by the sand blast as far 
as the work had progressed at the date 
of my inspection, was admirable and com- 
plete, leaving the naked metal surface en- 
tirely clear, as could not be done by the 
processes usually applied. 

There can be no question as to the com- 
parative results of the sand blast and the 
usual appliances. It is to be expected that 
experience in the appliance of the sand 
blast will result in lessening the cost of 
application. Doubtless the cost of the 
usual hand manipulation of scraper, brush 
and chisel to produce any approach to the 
thoroughness of the sand blast would now 
cost far more. 

In conclusion I would state that for the 
foregoing reasons I believe the use of the 
sand blast was judicious, and in accord- 
ance with an appreciation of the import- 
ance of dealing thoroughly with the ques- 
tion of metal coatings, which has only, 
within a recent period, begun to receive 
the attention its importance demands.” 
Charles M. Mills, Assistant Engineer in 
Charge of Gray’s Ferry Bridge, Phila- 
delphia, Pa. 





Receiver Pressure in Air Compressors. 


A correspondent writes Power as fol- 
lows: 

The question frequently comes up as to 
why an air compressor will pump up a 
receiver pressure greater than the boiler 
pressure. This, of course, refers to the 
steam-driven machine with the usual bal- 
ance wheel or wheels. I have known this 
to happen on locomotives, under certain 
conditions, and in this case it is the well- 
known direct-acting Westinghouse air 
pump. 

It does look curious to some of us, but 
it really is in accordance with natural 
laws. Take, for example, the ordinary 


machine driven by a slide-valve engine 





ee ad 

















rere 


ao emer srrrcncen: 


Re oI 





COMPRESSED AIR. 


with a throttling governor. Its valve may 
cut off somewhere between one-half and 
three-quarter stroke, or a little later. The 
balance wheels are rather substantial and 
their momentum comes in good play. 
Keeping in mind the law of compressible 
gases and the general appearance of a 
compressor indicator card (air end), I 
think it can be easily demonstrated. Sup- 
pose 105 pounds gage to be the receiver 
pressure and the boiler pressure to be 100 
pounds. For simplicity’s sake, I am using 
round numbers and ignoring the effects of 
the heat resultant from the compression of 
the air; but possible leaks at inlet valves, 
piston and piston rod may in a measure 
offset this. Now, beginning at one dead 
center, follow the action of both ends 
through a revolution. The air cylinder is 
filled with air at atmospheric pressure and 
the inlet valves are closed. The steam 
cylinder is taking steam at a_ sufficient 
pressure to maintain the necessary speed, 
depending on the position of governor 
valve of course. Supposing the valve to 
cut off at three-quarters stroke and ex- 
pansion to begin before the air discharge 
valves open, it can be plainly seen that the 
engine easily overcomes internal friction 
of the entire machine, together with the 
resistance of the air to be compressed 
with an admission pressure considerably 
below boiler pressure. 

The pressure on engine piston is con- 
tinually decreasing as expansion goes on; 
at the same time air pressure is continu- 
ally increasing until after discharge valves 
open. But remember the stored-up energy 
in our balance wheels; and right now 
(when the engine is lacking power and 
most needs it) is when it gets in its work. 
Let us also remember that our crank-pin 
is traveling continually faster in relation 
to the piston and its load, so that as it 
nears the dead center the flywheel energy 
has greater advantage, or, we might say, 
greater leverage on the piston and load, 
and passes over. On the return stroke 
the operation is simply reversed in the 
steam and air cylinders, respectively. 

Of course there is a limit to all things, 
and how much the receiver pressure can 
be made to exceed the boiler pressure will 
depend on the speed, the size of the ma- 
chine compared with the demand for air, 
and especially on the relative diameters 
of the steam and air cylinders. It is plain 
that the larger the air piston (after it ex- 
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ceeds the diameter of steam piston, which 
it sometimes does) the less is the possi- 
bility of this action. 

Other things being equal, it appears to 
me that the later in the stroke the dis- 
charge valves open, the higher can the re- 
ceiver pressure be pumped with a given 
steam pressure. Now, the higher the re- 
ceiver pressure is carried the later the 
valves open. Any leaking of inlet valves, 
piston or piston rod has the same effect. 
So will a restricted inlet pipe, as we have 
really a less volume to start with. 

I have in mind an article by Mr. F. Rid- 
dell, some issues back, in which he men- 
tions the experiences of a Western visitor 
who made a wooden cover for the 6-inch 
inlet pipe, with a 1%-inch hole in center, 
fitted with a shutter for regulating accord- 
ing to conditions. 

Wouldn't heavier balance wheels help 
out sometimes, provided of course that the 
compressor is not too large and can be 
kept at a reasonable speed? 

In regard to the Westinghouse air-brake 
pump, it doesn’t often cut this caper, and 
I will not take time to explain how it can 
come about; but when it does happen, it 
has the advantage of taking steam practi- 
cally full stroke and has the momentum 
(and weight on down stroke) of pistons, 
etc., to assist, as would also leaky inlet 
valves or clogged air strainer. 

The above is my theory on the question, 
which I have seen brought up several 
times in different papers. I have not gone 
into deep mathematics in regard to com- 
pression and effects of heat on pressure, 
etc., nor have I attempted to show the 
exact point of discharge valve opening, 
but used the plain example to illustrate 
my ideas. W. A. G. 





Hanna Portable Pneumatic Screen Shaker. 


The Hanna pneumatic screen shaker is 
the simplest possible arrangement of a 
valveless piston working in a cylinder, the 
piston directly attached to a holder 
arranged to hold the ordinary 18-inch, out- 
side diameter, circular foundry riddle. The 
whole mounted either on a tripod (Fig. 1) 
or on a frame (Fig. 2), to be held by 
sockets fastened to posts or building walls. 
‘There is practically only one moving part, 
and no joints working under reversing 
strains. 
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Through a one-half inch mesh riddle the cents, and the maximum may run up with- 
machine will shake all the sand that two cut any extraordinary circumstances to 6 


men will care to shovel. Through one- cents, or 4 3-10 cents for 720 feet, the 
fourth mesh all that one man should amount that the screen shaker might use 
shovel; other sizes in proportion. in one hour. There is no reason for ex- 





FIG, I. 


The machine will use about 12 cubic _ pecting such an expense, but it might be 
feet of free air per minute, and is designed estimated that there would be a cost of 
to work at 80 pounds gauge pressure. The 2 7-10 cents per hour for repairs on 
cost of compressing 1,000 cubic feet of free machine, compressor, hose, couplings, pipe 
air to 80 pounds gauge pressure depends line, riddles, etc., and the total operating 


oe 





upon the compressor used, and upon the expense for one hour would amount to 
arrangements for handling and cooling the 15 cents for one man and 7 cents for air 
air before, during and after compression. and repairs; total, 22 cents. Should the 
The minimum may be stated at about 1/2 question arise as to what there is to show 
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for this expenditure, the answer would be: 
“As much sand as this one man would 
have riddled by hand, or have wheeled to 
stationary machine in five hours.” Cost 
of wages alone, 75 cents; saving, 53 cents. 

It is emphatically a portable machine (see 
Fig. 3), and was designed with this as the 
guiding idea. The machine being easily 
moved, you can screen your sand right 
where you want to use it. 





FIG. 3. 


The tripod machine weighs 100 pounds; 
one man handles it. ‘The Post machine 
weighs 50 pounds; a boy can handle this. 
There are other so-called portable ma- 
chines on the market, weighing from 500 
pounds to a half ton, mounted on four- 
wheel trucks, or to be placed by crane. 


Miners’ Phthisis. 


It was a cause of satisfaction when it 
was publicly announced that the Trans- 
vaal authorities had appointed a commis- 
sion to inquire into and report upon the 
health of miners and the conditions of 
labor in the mines; also that the Chamber 
of Mines had offered prizes for practical 
suggestions as to the best means of ob- 
viating the dangers to miners caused by 
the inhalation of the fine dust produced 
by rock drills. 


The Chemical, Metallurgical & Mining 
Society of South Africa very properly 
set aside a few of its meetings to discuss 
miners’ phthisis. A series of interesting 
talks was the result. 

Reviewing the various opinions given, 
the Mining Journal, of London, England, 
says: “It must be admitted that it is dif- 
ficult in discussing a malady induced un- 
der circumstances where there is probably 
more than one cause in operation to as- 
sign to each its proper share. All im- 
pure atmospheres reduce the vital resist- 
ance of the individual who is obliged to 
breathe them for a lengthened period. 
Even small quantities of CO and CO: are 
harmful, but as a rule the effects of these 
gases are transitory. They do not leave 
any structural changes behind in the re- 
spiratory organs. There is nothing in the 
lung upon which they exercise an inju- 
rious influence. The gases enter into 
physico-chemical relations with the con- 
stituents of the blood, and in acute poison- 
ing they induce death by asphyxia. Oxy- 
gen, in a word, is not conveyed to the 
tissues. It is difficult, therefore, to under- 
stand how a transitory condition with no 
associated circulatory or structural altera- 
tion of the pulmonary tissues can give rise 
to miners‘ phthisis. The only gas that is 
apparently capable of causing changes in 
the lungs is nitric peroxide, but it is so 
virulent in its action that it induces acute 
pulmonary inflammation, which is apt to 
cause death in two or three days. The 
fact that Rand miners’ phthisis is more 
rapidly fatal than that of the coal miner— 
a circumstance explained by the particles 
of grit in silicosis being harder and more 
angular than those of coal in anthracosis— 
and that a rapidly developing form of 
phthisis occurs similarly in men who fol- 
low dusty occupations above ground are 
facts that point to dust and not gas being 
the principal agent in causing the disease. 
How far in addition miners’ phthisis on 
the Rand may not be tubercular is a point 
upon which the discussion has thrown little 
or no light. This part of the inquiry is 
still under consideration. Before any united 
action can be taken there must be a closer 
agreement of opinion as to the causation 
of the malady.” 
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Notes. 


Among the latest catalogs and price 
lists is a substantial little volume issued 
by the Lunkenheimer Co. of Cincinnati, 
O., manufacturers of valves, injectors, oil 
cups and steam specialties. 


A new publication just issued by the 
Ww. J. Clark Co. of Salem, O., is 
pamphlet No. 24, which illustrates and 
describes some of the important products 
of these manufacturers of metal special- 
ties. 


Galland & Henning Co., of Milwaukee, 
has just contracted for the installation 
of 20 pneumatic drums at a cost of 
$1,c00 each. They are to be supplied by 
The Conrad Schreier Co., Sheboygan, 


Wis. 


The Empire State-Idaho Mining and 
Developing Co. has purchased motors for 
driving concentrating mill machinery and 
the compressed air plant in the mines at 
Wardner, Idaho. The electric transmis- 
sion line is go miles long. 


One of the larg.st turntables on the 
Pennsylvania ".ailroad System has been 
put in oneration at Bradford, Pa. It is 
eighty teet long, is operated by compressed 
air and the largest engines can be easily 
turned on it. For months the company 
had to turn their large engines on the 


3G 


A company has been organized at Del- 
phi, Ind., to manufacture the Harris com- 
pressed air pump, which is being success- 
fully operated in the oil field near here. 
It is claimed that a well producing ten 
barrels per day by usual methods, can be 
made to run in excess of 100 barrels by 
means of this pump. 

In the Jron and Coal Trade Review, Mr. 
E. Kilburn Scott, M. I. E. E., A. M. I. 
C. E., writes on electric winding engines 
and describes in the course of his paper 
a compressed air apparatus for controlling 
a very large winding engine when the 
effort required to work the main levers 
becomes too great. 


Mr. Ben Johnson, superintendent of 
machinery of the Mexican Central Rail- 


road, recently presented a paper before 
the Railroad Club of Mexico in which he 
described his attempts to utilize the ex- 
haust from air pumps on locomotives in 
raising the temperature of the feed water. 
He claimed that a slight economy re- 
sulted. 

The Long Arm System Company of 
Cleveland, manufacturer of the Long 
Arm electrically operated hatchway for 
war vessels, has received orders from 
the Government for hatchways for the 
battleship “Louisiana” and for the cruisers 
“Maryland” and “West Virginia,’’ now 
bui'ding by the Newpsrt News Shipbuild- 
ing & Dry Dock Company. 


Pneumatic cushions and mattresses are 
not new, but the chief trouble with them 
has been that they bulge into hillocks and 
hollows. A. A. Young claims to have hit 
upon a stay that will hold the air mat- 
tress in place and mattresses made with 
them are now being boomed by the Pneu- 
matic Mattress and Cushion Company, 35 
Broadway, New York City. 


In view of the increased number of ex- 
plosions of late on the Baku fields, Rus- 
sia, the Russian Imperial Technical So- 
ciety has decided on the recommendation 
of Mr. A. I. Mancho, a member of that 
society, to make a number of tests of the 
gas in various wells by means of the Shaw 
Gas Tester, which has already been de- 
scribed in Compressep Arr. 


The Eastern Vacuum Cleaning Co., Ltd., 
was registered in England, June 8th, with 
a capital of £40,000, its object being to 
acquire interests in patents, licenses, con- 
cessions and the like relative to the pro- 
duction, treatment, storage, application, 
distribution and use of air either rarified 
or compressed and to carry on a business 
as carpet and general cleaners. 


Ten months ago Gillott coal-cutting ma- 
chines of the disc type were introduced 
into the Mynheer splint seam, 234 in. 
thick, at the Dundonald Colliery, Fife- 
shire—compressed air being used as mo- 
tive power. In the interim the output has 
risen from 50 to 300 tons a day. It is 
stated that a face of 160 yards is holed 
comfortably in six hours. 
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A competition was held at the Deutsche 
Seewarte, Hamburg, on April 1, 1903, 
for the best contrivance for measuring 
wind pressure. The competition was 
open to foreigners, and prizes of $1,250, 
$750 and $500 were awarded. An addi- 
tional prize of $750 was offered to the 
contrivance which would be judged the 
best after a certain time for trial. 

One of the latest of auxiliary appliances 
for automobiles is an air brake. A small 
air pump worked by a cam on one of the 
axles forces the air into a steel compres- 
sion tank. The pump is arranged to work 
automatically, ceasing action when _ the 
pressure rises above eighty pounds, and 
beginning when it falls below forty. The 
compressed air is also used for blowing 
a whistle and for inflating the tires. 

The offer by the empire of Austria- 
Hungary of a prize of $45,000 for a canal 
lift works to be built on the Danube and 
Oder River Canal, furnishes an excellent 
opportunity for American mechanical en- 
gineers familiar with the latest advances 
in structural steel and machinery work. 
American mechanical engineers are rated 
at their full value in that country, where 
already a number have received considera- 
tion for professional services. 





Another saving in time is being made 
possible by the Schenectady (N. Y.) 
Railway Co., which has placed an air 
compressor in the basement of the build- 
ing where the waiting-room of the com- 
pany is located. Heretofore it has been 
necessary to send many of the cars equip- 
ped with air brakes to the car barns after 
each trip to have the supply of compressed 
air replenished. This afforded occasion 
for considerable delay which is now 
eliminated. 


Berlin, for instance, has a pneumatic 
tube system superior to any quick delivery 
system of New York. By it telegrams, 
letters and postal cards can be sent from 
one part of the city to another more 
quickly than by telegraph, at a cost of 6 
cents a card, or 714 cents per letter. If 
you pay 12 cents, you can have a prepaid 
answer. This post is called the rohr, or 
tube, post. Its offices are distiguished by 
a red lamp, and are to be found in all 
parts of Berlin. 
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Inventors of compressed air appliances 
and other machinery will be more or less 
interested in a new organization which 
was formed November of last year, 
called the Inventors’ and Designors’ In- 
ternational Protective Association. Its 
object is to protect the inventors who 
may join it from any infringement of 
their patents and to eventually secure 
more stringent patent laws. The home 
office of the association is located in the 
Times Building, St. Louis, Mo. 


In a circular recently issued by the 
Russian Customs Department, it was an- 
nounced that appliances for the use of fire- 
men, consisting of specially made masks 
with apparatus for the storage of com- 
pressed air, or for the purpose of pump- 
ing air under the masks while the firemen 
are at work, are to be dutiable on im- 
portation into Russia hereafter. India 
rubber or other hose through which the 
air may be conducted under the masks is 
to pay duty according to the material from 
which it is made. 


The Compressed Air Company, of New 
York, which has met with many reverses 
since its organization, is to be merged 
with a prominent railway equipment com- 
pany. The capital stock of the consoli- 
dated concern will be $6,800,000. Com- 
pressed Air stockholders are to get one 
share of the stock of the consolidated 
company for two shares of Compressed 
Air. They are also assessed $3 a share. 
Alexander C. Soper and Newell C. 
Knight, of Chicago, are on the directo- 
rate of the Compressed Air Company. 

The practice of placing a shut-off valve 
on the main line leading from an air 
compressor to the receiver, usually situ- 
ated outside the building, is one which 
should be discontinued, though  for- 
tunately, not in general use. A valve so 
located may have its sphere of usefulness, 
but it is difficult to discover just what it 
is. It is doubtful if a valve placed in the 
position indicated would pay for its cost 
and installation. A valve beyond the re- 
ceiver is recommended, and it can often 
be employed to advantage. 





A new water supply system for the 
Wisconsin University buildings and the 
Capitol at Madison, Wis., will be installed 
this summer, The appropriation of the 
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Legislature for this purpose four years 
ago, amounting to $16,000, was found in- 
sufficient to build a suitable water tower, 
and since the Legislature just adjourned 
refused to increase the appropriation, Act- 
ing Dean Turneaure, of the College of 
Engineering, who has the matter in 
charge, has decided to install the com- 
pressed air system. ‘The present system 
is totally inadequate. 


In the new Schenectady shops of the 
American Locomotive Co., compressed air 
is to be utilized to operate small pneu- 
matic riveting and caulking hammers in 
the boiler shop and the chipping hammers 
and moulding hammers in the foundry. 
There are two air compressors, an Inger- 
soll-Sergeant with a 12% x 14 inch cylin- 
der, which is belted to the jack shaft, anda 
Corliss cross compound two-stage com- 
pressor built by the Laidlaw-Dun-Gordon 
Co. with 30 and 18 inch air cylinder and 18 
and 30 inch steam cylinders and a 36 inch 
stroke. The air is to be used at 90 lbs. 
pressure. 


In all the Baldwin-Westinghouse elec- 
tric locomotives built for heavy haulage 
work the manufacturers are now recom- 
mending a complete air brake equipment. 
If the service is high speed the air com- 
pressor employed may be either motor or 
axle driven. If slow speed, only the motor 
driven type is declared serviceable. The 
Westinghouse Air Brake Company is 
manufacturing three standard sizes. of 
these motor driven air compressors, which 
is said to be self-operating, noiseless, dust 
and water proof. Their capacities run 
from 11.8 to 29 cu. ft. of free air per 
minute. 

The action of an air compressor is such 
that the resistance offered by the air that 
is being compressed is increased from 
the commencement of the stroke to the 
point at which the required pressure is 
reached, and the object and advantage of 
the fly-wheel is to equalize what would 
otherwise be an irregular working of the 
engine. The delivery of compressed air 
is intermittent, whilst the demand for 
compressed air is continuous. The re- 
ceiver enables the maintenance of a uni- 
form pressure notwithstanding the short 
operation of each stroke occupied in the 
delivery of compressed air at the required 
pressure. 


The mechanical department of the Penn- 
sylvania Railroad is in the “market” for 
better and quicker methods for cleaning 
steel cars with compressed air. It is an 
unusual thing for the Pennsylvania to 
go outside and especially to competing 
lines for information of any kind. The 
Pittsburg & Lake Erie, however, some 
time ago installed what is considered one 
of the best devices for cleaning steel 
cars. Compressed air is used. The Penn- 
sylvania railroad heard of this, and re 
cently sent Messrs. Gray and Nicoll, of 
Altoona, to investigate the machines. 
‘They were taken in hand by L. H. Turner, 
superintendent of motive power of the 


Lake Erie. 


In the manufacture of soda and mineral 
waters, it is important that the water 
to be charged should come in contact 
with carbonic acid in the form of a fine 
spray or a thin film in order that it may 
be thoroughly saturated. A German in- 
ventor, Mr. Jan Frederick Beins, aims to 
accomplish the desired result with the 
aid of a small air pump operated by a 
water motor. ‘The water is spread out 
into a thin film by being forced through 
the unglaced porcelain walls of the cham- 
ber, and there it comes in contact with 
carbonic acid, which is held under small 
pressures. To obtain sufficient pressure 
to force the air through the pores of the 
porcelain, a simple form of compressor 
is used. 


By increasing the air pressure from the 
usual standard of 70 lbs. to about 110 Ibs., 
and introducing a pressure regulator at- 
tachment, the Westinghouse quick action 
brake has been converted into what is 
known as the Westinghouse high-speed 
brake. This provides for the automatic 
regulation of the shoe-brake pressure, be- 
ginning with comparatively heavy pres 
sure at high speeds and reducing the same 
relatively as the speed slackens, with the 
idea that this is the most scientific and 
efficient way of stopping trains. The ex- 
tended use of this device has shown re- 
sults very gratifying to the manufac- 
turers. They claim that its absolute re- 
liability, a quality above all others requi- 
site in brake apparatus, has been fully 
proven. A claim is also made that a train 
equipped with such brakes will stop in 
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about 30 per cent. less distance than that 
required for stopping a similar train 
under the old conditions. 


The Science and Art of Mining, Lon- 
don, Eng., writes as follows: 

“In all coal mines which are not free 
from possible mixtures which go to form 
an explosion, electric transmission in its 
present imperfect condition is hardly re- 
liable; therefore, steam in the mine being 
out of the question, wherever hauling 
ropes are not applicable to advantage 
compressed air is an excellent servant, 
such as for coal cutting machines, pumps 
away in the workings, hauling beyond the 
effective limit of ropes. And to do the 
work to advantage, we should see to it 
that our air compressing appliances are 
right. The air compressors themselves 
should be equal to the highest possible 
call upon them, and the pipes for trans- 
mitting the compressed air should be large 
enough to do so at a linear velocity not 
exceeding 100 feet a second. By such 
means we avoid the terribly low efficiency 
that is too often obtained.” 


In a paper on the technical application 
of liquid air, read by Dr. Carl von Linden 
before the Cold Storage and Ice Associa- 
tion of London, Dr. von Linden expressed 
the opinion that liquid air cannot be 
spoken of to-day as a promising technical 
application of great importance, if there 
were no other property to consider beyond 
its low temperature. 

In coneluding his remarks he declared 
that the mistake had been recognized in 
regarding liquid air generally as “The 
Cold Storage Agent of the Future,” “The 
Explosive of the Future” and “The Motor 
of the Future,” but with due limitations 
he perceived in all these directions prob- 
lems of greater and lesser importance, the 
solution of which, by liquid air, offers 
good prospects and appears worthy of the 
strenuous efforts of the engineer. 


“Compressed air on tap” is not a 
novelty, but the idea of utilizing an or- 
namental railing as an air receiver is 
something which is decidedly new. Many 
of the employes of a factory at Dayton, 
O., use wheels in going to and from their 
work. Frequently the tires have to be 
“pumped up” and the management hit 
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upon a plan which would save both time 
and labor. 

Near the entrance to the factory several 
iron railings have been erected to protect 
ornamental grass plots which have been 
laid between the sidewalk and the street. 
A section of one of these railings has been 
connected with an air pump at the factory 
and a supply continually forced through 
the tubing. Three or four valves, attached 
to lengths of rubber hose, have been 
inserted in the railing, and when the cy- 
clist wishes to harden his tire it is only 
necessary to attach the air hose and turn 
on the cog as he would the gas-jet in his 
room. 


In the building of the new dam and 
power plant at Spier Falls on the Hudson 
River, by the Hudson River Water Power 
Company, an air compressor plant has 
been used with much success. This dam, 
which is built from Mt. McGregor to the 
Luzerne Mountains, is for the purpose of 
supplying electric power. It is expected 
that the generating plant will be ready for 
operation this summer and that the huge 
masonry dam will be completed within a 
year. With the increase in the price of 
coal last fall it was found that steam 
which had been used for power up to that 
time was very expensive, and a compressed 
air plant was established. The compres- 
sors are electrically driven with power 
from the Mechanicsville plant of the Hud- 
son River Power Transmission Co. The 
plant consists of two 27 and 17 x 30” and 
one 14 and 22 x 16” duplex compound 
compressors driven by a General Electric 
synchronous motor when furnishing air at 
80 lbs. pressure. The compressors are all 
rope driven. Eight inch main air lines 
lead to the various parts of the work from 
which the smaller lines are tapped and 
carried to the various pumps, hoisting en- 
gines, etc., which small line is provided 
with a reheating apparatus. 


If an ordinary stud be screwed into a 
“blind” hole, there will be a_ certain 
amount of air trapped and compressed in 
the hole by the studs as it is forced in. 
Now, the pressure of this compressed air 
acting on the stud is liable to loosen it, 
and cases constantly occur of loose studs 
from this cause; to avoid this it has been 
suggested that a groove be cut along the 
threads so as to leave a small air passage 
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just below the threads; up this the air, or 
oil used for lubricating the tap, can pass. 
A sunilar thing takes place in case of 
covered nuts, so that it is possible to take 
similar steps to stop the action. In the 
case of small ones a groove up the screw 
as described would do, but in the case of 
large nuts, such, for instance, as are used 
for securing the propeller on the shaft of 
a screw steamer, a hole is usually drilled 
in the top of the nut, and a screw fitted 
to the hole to maintain the water-tight- 
ness of the cap. Where the bolt or shaft 
is horizontal it is better to have the hole 
near the edge, and, after tightening the 
nut up, to fill the hole with soapy water 
and replace the small screw. By having 
the hole at the edge it is evident that it 
can be turned up so as to be at the highest 
point for all the air to be driven out. 


A blow-out of compressed air in the 
south heading, section B, of the Boston 
Subway Extension tunnel under Boston 
Harbor, on June 19, resulted in a cave-in 
that buried one or more men and injured 
several others. The tunnel passes under 
the harbor from Atlantic Street Station to 
East Boston. A shield was being used 
with an air pressure of 12 Ibs. per 
sq. in., and, according to local newspaper 
reports, one of the workmen struck his 
pick into a seam of quicksand, whereupon 
the compressed air began to escape with 
a loud noise that was called an “explosion 
of compressed air.” One of the inspec- 
tors who was in the shield at the time of 
the accident reported that during the first 
outburst the air escaped for about 10 sec- 
onds, then stopped for a second, then es- 
caped for a minute, stopped again and 
finally escaped steadily for 15 minutes. An- 
other inspector estimates the time of air 
outrush at about 5 minutes. The velocity of 
outgoing air was so great as to draw one 
workman into the earth where he was 
buried. The “explosion” has caused a 
depression in State street 10 ft. deep and 
50 ft. square, and several buildings are 
leaning badly. Thirty men were in the 
drift at the time of the accident, and it is 
remarkable that more were not killed. 
The tunnel itself was not seriously in- 
jured. 


Mr. Joseph Price, an English engineer, 
has recently devised and patented in Eng- 
land several changes in appliances for 


raising deep-seated waters by compressed 
air, particularly from deep-bored or arte- 
sian wells. The principal features of his 
invention are the substitution of a rising 
main, the area of which increases as the 
point of delivery is approached; the pro 
vision of an adjustable annular air 
ejector at the point where the compressed 
air is released; and the introduction of 
subsidiary or starting ejector at a high 
level when desirable. 

The first of these, it is claimed by Mr. 
Price, permits the compressed air to ex- 
pand freely in rising without increasing 
the velocity and consequently the appli- 
cation of the rising column of water. The 
ejector discharges the air at a high ve- 
locity which, it is said, induces an initial 
flow of the water overcoming its inertia 
and leaving thus less work for the power 
to do otherwise. The supplementary 
ejector, applied only when the lowering of 
the water level to obtain the supply has 
to be considerable, is used to effect a pre- 
liminary partial lowering, when it may be 
closed and the air allowed to issue from 
the lower ejector, thus avoiding the ex- 
cessive pressure when the whole head 
has to be overcome at once. 


Typewriter operators will be inter- 
ested in learning of a new device that 
has recently been invented and patented 
by Jas. S. Parmenter, of Woodstock, 
Ont. The device consists of a pneumatic 
means of returning the carriage to the 
starting point after a line has been written. 

By the use of this apparatus the work 
of shifting the sheet is transferred from 
the hands to the feet. The device consists 
essentially of a pneumatic cylinder sup- 
ported on and_ secured to the carriage 
frame and having an arm. extending 
against the end of the spacing lever or 
crank, a piston and hollow rod extending 
into the cylinder, an air pump suitably 
supported, preferably near the floor, un- 
derneath the typewriter desk, a tubular 
connection between such pump and _ the 
hollow rod extending into the cylinder 
and a sliding pedal having an operative 
connection to the piston of the pump. 


At the end of each line it is necessary 
for the operator merely to push the slid- 
ing footrest away from him and the car- 
riage at once passes across its bed and 
at the same time the spacer is acted upon 
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to push the copy further along and the 
work is then in position to commence a 
new line. With such a device as this 
it would not be necessary to remove the 
hands from the keyboard for any purpose 
and the speed of a writer would be con- 
siderably increased thereby. 





COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such corre- 
spondence will be observed, viz. : all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 


Editor of Compressep AIR: 

In your May issue of COMPRESSED 
Arr I was pleased to see the promi- 
nence you have given our plant, with 
illustrations. I want to correct, how- 
ever, your illustration No. 2, which you 
say is when the carpet is nearly cleaned. 
We do not handle carpets that way at 
all; in fact, the whole carpet is cleaned 
on the screen at the foot of the operator. 
On the table, where you see employed the 
man without the head, is wearing apparel 
being dusted by compressed air. We 
clean lots of women’s skirts especially and 
do wonderful work. 

The latest effort and success in the use 
of compressed air with us is the cleaning 
of horses. In this case we use air from 
30 to 50 pounds pressure. The air is run 
through a brass coil of a National water 
tube heater, which is put into an old oil 
barrel. This pipe with the air in it is 
surrounded by water, which we heat with 
steam to boiling point, so in this way the 
air feels soothing instead of chilly to the 
horses. In applying it to the horse we 
have about a four-inch nozzle (a little 
pipe with a slit in it). We hold this in 
one hand and a common horse brush in 
the other, loosening the dirt with the brush 
and blowing it out with the air. We have 
eight horses with various dispositions, and 
while at first the noise and the hose, etc., 
makes them feel a little bit nervous, I 
think they are getting used to it and 
rather like it. It makes them slick and 
clean as can be; in fact, it gives them a 
silky appearance. 


In addition to that we use the 


com- 
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pressed air on all our machinery and in 
cleaning all our goods, bedding, etc., that 
we make before packing same for ship- 
ment. Gero. J. KinpEL, Proprietor, 
Denver Compressed Air 
Cleaning Works. 


[Mr. Kindel has since written us to say 
that the cleaning of horses with com- 
pressed air has proven a complete suc- 
cess.—Ed. ] 


Editor of Compressep AIR: 


Mr. Kent in his ‘ Mechanical Engi- 
neers’ Pocket Book” quotes Mr. Kim- 
ball as saying: ‘“‘ When air is com- 
pressed, all the work which is done in 
the compression is converted into heat and 
shows itself in the rise in temperature of 
the compressed gas.”” Mr. Kimball then 
admits that the energy of cooled com- 
pressed air comes from the heat it had 
before compression. 

Now if the heat of compression can 
be turned into power, then this power, 
plus the power that can be obtained from 
the cool compressed air, may more than 
equal the power required to compress the 
air: but if the losses have been so great 
as to leave no considerable surplus, then 
the exhaust air can be used to condense 
a liquid which the free air will evaporate 
and from the vapor more power can be 
obtained. 

Carbon dioxide becomes a liquid at 890 
lbs. pressure, 70 deg. F. The heat of com- 
pressed air can be used to evaporate this 
liquid and from the vapor power can be 
obtained. The carbon dioxide will have 
to be kept confined and used continuously. 

Carbon dioxide can also be used in the 
other apparatus in which it is condensed 
by the exhaust air and vaporized by free 
air. From this vapor the third install- 
ment of power can be obtained. The 
free air used to evaporate this carbon 
dioxide becomes cold in passing through 
the vaporizer, and can be used to con- 
dense the carbon dioxide vaporized by 
compressed air. Trouble from the low 
temperature of the air exhaust can be 
avoided by using a compound engine. 

Why cannot this whole apparatus be 
made so efficient that the surplus power 
will equal the power required to compress 
the air? Theoretically, nearly twice as 
much can be obtained. 


Joun M. Woobs. 
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726,913. PNEUMATIC-ACTION FOR MU- 
SICAL INSTRUMENTS. Frederick W. 


Hedgeland, Chicago, Ill., assignor to W. W. 
Kimball Company, Chicago, IIl., a Corpora- 
tion of Illinois. Filed Sept. 3, 1901. Serial 
No. 74,066. 


727,030. SAND-BLAST MACHIIINERY. Ben- 
jamin C. Tilghman, Jr., Philadelphia, Va. 


Filed July 8, 1902. Serial No. 114,765. 
A sand-blast machine having a combining- 
chamber into which the sand and pressure 
fluid flow and mix and from which the mixed 
fluid and sand are led for use, said chamber 
having a passage for the entrance of sand, 
the combination therewith of a sand-feed con- 
duit arranged to deliver sand to the said pas- 
sage and in free communication with said 
chamber at is base, said feed-conduit being at 
the top free from the pressure in the combin- 
ing-chamber and extending above its base con- 
nection with said chamber to a height which 
will give a sand-pressure at the chamber con- 
nection in excess of the fluid-pressure at the 
same point, and a restricted sand-blast nozzle 
through which the mixed sand and fluid issues 
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from the chamber and by means of which the 
pressure in the chamber is maintained at a 
considerable 
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727,394. AIR-BRAKE. 
Paris, France, assignor 
des Freins Lipkowski, 
Jan. 31, 1903. 


Joseph Lipkowski, 
to Societe Generale 
aris, France. Filed 
Serial No. 141,316. 

7,431. PNEUMATIC 


TOOL. Clarence W. 


Peck, Athens, Va., assignor, by direct and 
mesne assignments, to Imperial Pneumatic 


Tool Company, 
1902, 


Athens 
Serial No. 





Pa. Filed 
115,958. 


July 17, 
An impact 


tool, the combination of a cylin- 
der, a 


reciprocating piston therein, a cylin- 
drical ported valve movable in line with the 
piston in a chamber at 
der, and an 


one end of 
enlargement on the 


the cylin- 
valve travel 
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with a port, 
vided with 


the cylinder or 


casing being pro- 
inlet 


and outlet ports with either 
of which said valve-ports may register, the 
sleeve valve closing one of said ports when 
the valve-port is in register with the other, the 
piston fitting within said sleeve-valve and be- 


ing adapted to close its port and by com- 
pression ahead of it to exert a pressure on the 


valve tending to move it in one direction. 


PNEUMATIC 
Sanders, Dalton, 
eighths to A. B. 
WwW. 8: 


1902. 


SPRING. 
Ga., 

Mason, 
Dalton, 
104, 


Burrus L. 
assignor of five- 
Florence, Ala., and 

Ga. Filed Apr. 23, 

348. 


Sanders, 
Serial No. 





ing in a separate chamber, to and from each 
side of which motive fluid is admitted and ex- 


hausted at each stroke of the piston to shift 


the valve. 

727.954. PNEUMATIC HAMMER.  Frank- 
lin M. Iler, Marion, Ohio. Filed June 17, 
1901. Serial No. 64,794. 










FOL ROO NY 







ia 





eS x 
RANG A. 


A fluid-pressure hammer comprising a cylin- 
der or casing, a piston reciprocating therein, 
a sleeve-valve reciprocating between the 
piston and the cylinder or casing and provided 


also 
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728,068. PNEUMATIC PRUNING-SHEARS 


Wesley Young, San Francisco, Cal. Filed 

Feb. 16, 1903. Serial No. 143,578. 
728,084. ACID OR OTHER LIQUID DIS- 

TRIBUTING SYSTEM. William L. Col- 


son, Savannah, Ga., assignor to Frank M. 
Wever, Savannah, Ga. Filed May 19, 1902. 
Serial No. 108,015. 




















> SoS SSS SS ~~» NY S SS , 
LM tite fo 
Rd ddd 


BWnwl 


An acid or other liquid distributing sys- 


tem, the combination with a compressed-air- 
supply pipe, an acid or other liquid transfer 
tank into which the compressed air is ad- 
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mitted through said pipe to force the liquid 
therefrom, of an air-vent communicating with 
the compressed-air-supply pipe, a valve auto- 
matically operated by the pressure of air to 
close the vent in said air-supply pipe when 
compressed air is admitted through said sup- 
ply-pipe to the tank and to open said vent 
when the said air-pressure is cut off, and an 
acid or liquid supply tank or reservoir com- 
municating with said tank. 


728,069. PNEUMATIC PRUNING-SAW. 
Wesley Young, San Francisco, Cal. Filed 
Feb. 16, 1903. Serial No. 143,579. 


728,413. MECHANISM FOR COMPRES- 
SING AIR OR OTHER GASES. Willie H. 
Reynolds, Chicago, Ill., assignor to the M. 
and P. Co. of Chicago, Chicago, Ill., a Cor- 
poration of Illinois. Filed Dee. 2, 1901. 
Serial No. 84,314. 


A gas-compressing mechanism comprising a 
gas-compressing pump, a liquid force-pump, a 
high-pressure storage-chamber for compressed 
gas, a piston-chamber and a piston therein, 









728,917. PNEUMATIC ELEVATOR FOR 
COTTON. John W. Hicks, Shreveport, La. 
Filed Mar. 3, 1902. Serial No. 96,527. 

A pneumatic elevator for cotton comprising 

a separating-flue, a dust-box below it, a par- 
tition between the dust-box and the separat- 
ing-flue, having a smooth surface over which 
the cotton passes, and a series of wire-cloth 
deflectors arranged in the flue, alternately, on 
opposite sides thereof, and having chambers 
behind them, communicating with the dust-box 
through openings in the partition, each of 
said deflectors being arranged to slant toward 
the central portion of the next succeeding de- 
flector, whereby the cotton is caused to strike 
or abut against the deflectors successively, 
and the dust is thereby shaken out of the cot- 
ton, and caused to pass into the dust-trough 
through the communications between the dust- 
box and the chambers behind the deflectors. 

729,014. PNEUMATIC APPARATUS FOR 
CONTROLLING DURATION OF EXPO- 
SURE IN PHOTOGRAPHIC SHUTTERS. 
John E. Thornton, Manchester, England. 
Filed Oct. 16, 1899. Serial No. 733,789. 
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said piston-chamber having at one side of the 
piston an inlet from the gas-compressor and 
an outlet to the high-pressure chamber and 
valves controlling the same, and having at the 
other side of the piston an inlet from the 
liquid force-pump, and an outlet both provided 
with check-valves, and means for operating 
the compressor and the force-pump. 


728,511. PNEUMATIC STACKER. Francis 
L. Stallard, Macy, Ind., assignor to the 
Indiana Manufacturing Company, Indian- 
apolis, Ind., a Corporation of West Virginia. 
Filed Feb. 6, 1903. Serial No. 142,160. 

















728,966. PRIMARY PNEUMATIC-VALVE 
IN MECHANISM FOR PLAYING MUS! 
CAL INSTRUMENTS. Robert W. Pain, 
New York, N. Y., assignor to the Aeolian 
Company, New York, N. Y., a Corporation 
of Connecticut. Filed Apr. 21, 1902. Ser- 
ial No. 103,880. 


728,149. AIR-COMPRESSOR. John C. Wil- 
liams, Kansas City, Mo. Filed Mar. 12, 
1902. Serial No. 97,929. 


An air-compressor comprising a_ storage- 
cylinder, a plurality of air-compressing tubes 
connected to the cylinder, plungers co-operat- 
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ing with and movable through the upper ends 
of said compressing-tubes, said plungers hav- 
ing upper open ends, counterbalancing-weights 





Westinghouse 


Air Compressors 





Compact 
Efficient 
Durable 





For Particulars address: 
Westinghouse Traction Brake Co. 


26 Cortlandt St., New York 
Manufactured by 
The Westinghouse Air Brake Co. 





operating in connection with the plungers and 
contacting with the upper open ends of the 
latter, and operating mechanism attached to 
the said weights. 


EMPIRE AIR TOOLS 




















Pneumatic Motor Chain Hoists. 
Drills, Reamers, 
Center Grinders, 
Crane Motors, 
Portable Winches, 
Hoisting Engines. 





Our Goods are used by the 
U. Ss. GOVERNMENT 
in ALL NAVY YARDS 


Send for Illustrated Catalog. 


EMPIRE ENGINE @ MOTOR CO. 
Office and Works: ORANGEBURGH, N. Y. 
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Great Business 
Enterprises 


require the best equipment, because they have 
the heaviest work todo. For this reason almost 


every great business concern in the country is a ee user of the 


REMINGTON 


Typewriter 


Experience has taught them that the REMINGTON is the one typewriter 
which is absolutely reliable under every condition of service. 








REMINGTON TYPEWRITER COMPANY, 327 BROADWAY, NEW YORK. 








ENGINEERING NEWS 


A Journal of Civil, Mechanical, 
Mining and Electrical Engineering, 





ESTABLISHED 1874. 


$5 a Year. Ten Weeks for $1. 





“ Probably the highest technical authority 
in Journalism.” — EAGLE, Brooklyn, N. Y. 








THE ENGINEERING NEWS &UBtISHING 


COMPANY . 
220 BROADWAY, NEW YORK. 
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; Steam Turbines 


HIGH EFFICIENCY 
LOW STEAM CONSUMPTION 
NO DANGER FROM WATER 
LONG LIFE GUARANTEED 


TUrDINE Dynamos, Turbine Pumps, Turbine Blowers 
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Write for Test Bulletin and Catalogue B. a 
CURTISS-CRIPPEN ENGINEERING CO., : 

52 BROADWAY, NEW YORK. @ 

MONADNOCK BLOCK, . we es ok CHICAGO ¢ 

FOO OOOO OOOO OOOO 080-0000 00500056 














THE JACKSON 
HAND POWER ROCK DRILL 


USED IN 600 MINES AND QUARRIES 


Operated by one man will accomplish work of three men | 
drilling with bits and hammers. 


SAVES 
LABOR, 
STEEL... 
TIME. 


WRITE FOR CATALOGUE No. 15. 


H. D. CRIPPEN, 


52 BROADWAY, _~ - - NEW YORK. 


| MINING-MILLING-SMELTING MACHINERY. 
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“COMPRESSED ATR INFORIIATION” 




















A CYCLOPEDIA CONTAINING PRACTICAL PAPERS 
ON THE PRODUCTION, TRANSMISSION AND 
USE OF COMPRESSED AIR. 


EDITED BY 
W. L. SAUNDERS, 
M. Am. Soc. C. E. 


PUBLISHED BY 
“COMPRESSED AIR.” 
26 Cortlandt Street, New York. 





This book contains about 1,200 pages, nearly 500 illustrations, and 75 tables. 

The principal claim to recognition rests on the practical character of the 
material, as ‘* Compressed Air,” from which these papers have been compiled, 
has endeavored to record the every day experiences of eugineers familiar with 
the handling of compressed air apparatus. These experiences cover a wide field, 
and are not simply the opinions of a few men but those of many, hence it is 
believed that the collection of this data in one book will prove of service to the 
engineer and student. 


The Editorials and other Writings of the Editor of “Compressed Air,” Covering 
a Period of Five Years, are Printed in this Book. 


NOW READY FOR DELIVERY. 





PRICE OF COPY, $5.00. =- POSTAGE FREE. 
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NON-CARBONIZING OIL_-~> 


FOR USE IN AIR CYLINDERS OF 


< AIR COMPRESSORS, 


Also A!l Grades of Lubricants for use on Machinery 
Propelied by Compressed Air. 
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‘“*WHY NOT”’ 


USE THE 


DAKE REVERSING 
AIR MOTOR 


For changing your Crane 
from a hand to power one. 


THE MOTOR 


is easily applied, will run in any 
position and can be used 
with Air or Steam. 


Write fcr full infermation and blue prints to 


Dake Engine Co., 


GRAND HAVEN, MICH. 




















HE ENGINEERING AND MINING 
| =a 


JOURNAL has the largest circulation 
of any mining periodical, because it interests practi- 
cal men. A sample copy, sent free, will show you 
why it interests the practical man. Subscription, 


payable in advance, is $5.00 a year; foreign, $7.00. 


| 261 BROADWAY, NEW YORK, 
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The Caskey Portable 
PNEUMATIC PUNCH. 


FOR LIGHT AND HEAVY WORK. 


Saves exactly half the space in length 
needed to do the same work with a sta- 
tionary power punch. 

Saves more than half the labor, only one 
man being required, who can readily do 


more work than several men on stationery 
machine. 

Saves expense of drilling on many lines 
of work that cannot be done on power punch. 

Avoids much inaccurate work, being so 
much more easily guided and controlled in 
the hands of one man than a sheet or beam 
moved by several men at once. 

Construction is extremely simple, insuring 
low cost of repairs. 

Prices, references, and all further informa- 
tion, on application to the builders. 


F.F.Slocomb & Co., 


WILMINGTON, DELAWARE. 


Built in four sizes. Cut shows size I. 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 


we 


Ae 


Yorn ‘ ‘ 


eo 


~ 


5 ey 


tal p-? 


nt 


rien sit a 








MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL, OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam a 60 air locomotives. To accommodate others 
a copy will be mailed on receipt of 50 cents in stamps. 
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QUICK-as-WINK 


Ghe W. J. CLARK COo., 
SALEM, OHIO, 


Furnish the couplers. Write for descrip- 
tion of latest improvements. 





HENION & HUBBEL, Chicago Agents, 61-69 N. Jefferson St. 










































Sullivan Straight Line 
Two Stage Compressors. 








Simple. Embody the Best 
Efficient. : 


Durable. 






Principles of 


seam fat Compression. 


or Beit a 
Driven. 


~ Sultivan 





Machinery — Company. 
Ciaremont.N.H. 155 Adams St: Louis, Mo. 
New York. Chicago, 1i..U. - re 


Denver,.Colo. 


Pittsburg, Pa. European Agency 25 RueRaffet.Paris Ei Paso, Tex. 
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Did You Ever Use 
Press Clippings? 





Do you want everything printed in the News- 
papers, Magazines and Trade Press of the 
United States and Canada on any particular 
subject ? 

Send us your order, describing what you 
want us to clip, enclose $2.00 and we will 
send you our service, for one month, mailing 
you dz uily or weekly all clippings found on 
your topic. We Read and Clip about 25,000 
Publications each month. 
MANUFACTURERS can learn where there 
isa market for their goods and how best to 
reach it. 

BUSINESS MEN can obtain reliable tips 
which lead to business brought in on the 
follow-up plan. 

ANYONE can gather allthatis printed about 
matters of immediate interest, the latest and 
best thought from many sources. 








UNITED STATES PRESS 


CLIPPING BUREAU 
153 La Salle St. Chicago,U.S.A. 


ee Send for our Booklet..... 














Of Other 
Molding Machines 


A few can prove Quality only, 
the rest only Quantity, but the 


TABOR VIBRATOR 
MOLDING MACHINE 


Surpasses all others— 
both in 


QUALITY AND QUANTITY 


Write for Catalog. 


THE TABOR MFG. CO. 


18th and Hamilton Streets 
PHILADELPHIA 





Il 





NEW YORK. 


For 
MARINE 

and 
STATIONARY 
SERVICE. 





SURFACE 
Mounted on 
and 


Circulating 
Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


CONDENSERS 


Combined Air 


WHEELER ADMIRALTY 


WHEELER’S PATENT FEED WATER HEATER 
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The Stearns-Roger Manufacturing Company, 
CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants _- 
«Compressed Air Plants of any capacity. 
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ROGER’S ITIPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 







“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 
MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 


Mansfacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. &. A. 
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THE | 


ENGINEERING § 
MAGAZINE 3. 


THE ENGINEERING MAGAZINE 
publishes the best original articles 


by the highest authorities on all McKiernan Drill Co., 











phases of current engineering | 170 BROADWAY 
Pee diti | NEW YORK 
Additional and exclusive feat- | ° 


ures are: a Review and Topical 
Index to the current contents of 


| MANUFACTURERS OF 
| ® 
nearly two hundred engineering R k D ll E 
and industrial journals; Current OC rl S, {c. 
Record of New Technical Books; 
| 


Industrial News; latest Improved 


Machinery and new Trade Liter- Air Compressors 
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ature. 
Every number is a valuable refer- Various Types. Special Designs. Suitable | 
} ypes. Special D | 
ence book for every engineer or for all Dynamic Purposes. | 


student of engineering. 
Ask for sample copy and descrip- Al FR LI i I Ss - | 
tive circular. Western Representatives : 


THE ENGINEERING MAGAZINE CONTRACTORS’ SUPPLY CO. 
120-122 Liberty St., New York. 
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232 Fifth Avenue, CHICAGO | 





~_ Aap AAA AAA aa baa abaaa de ds 


at 


NOW READY 


COMPRESSED AIR 


ITS USES AND APPLICATIONS 


LARCE 8vo. ABOUT 
700 PACES. 

600 HANDSOME 

ILLUSTRATIONS. 


A complete treatise on Com- 
pressed Air, comprising its phys- 
ical and operative properties from 
a vacuum to its liquid form. Its 


(ONPRESEDAIR thermodynamics, compression, 


AND ITS transmission, expansion, and its 


TIONS uses for power purposes in min- 
APPLICA ‘ ©6©ring and engineering work ; 
WTeGOX- pneumatic motors, shop tools, 
bide ~ air blasts for cleaning and paint- 
ing. The Sand Blast, air lifts, 
pumping of water. acids and 
oils; aeration and purification 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numerous appliances in which 
compressed air is a most conveni- 
ent and economical vehicle for work—with air tables of compression, expansion and physical 
properties, Copies of this book will be sent prepaid to any address on receipt of price. Address 


By 
GARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 
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COMPRESSED AIR, 26 Cortlandt St., New York 
AR RAO LINES: 
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COOPER- 
CORLISS 
ENGINES 











FOR ALL POWER PURPOSES 





Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


ate C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 


























BRANCH OFFICES: 
NEW YORK 
1023 Havemeyer Building 
F, W. IREDELL, Manager 





BOSTON 
411 Weld Building 
B. A. CHURCH, Manager 





ATLANTA 


507 Gould Building 
E. W. DUTTON, Manager 





COMPRESSED AIR. 























Cambria’s 300 


A shop using only a few pneumatic hammers may never 
find out which kind does the most work. A shop that uses 
three hundred finds out. 

The Cambria Steel Company uses over 300 KELLER Tools 
in making steel cars. They use no other kind of pneumatic 
hammers. 


Keller 
Pneumatic 
Tools 


leave other makes “out of sight’? on severe, steady hard 
work. They do far more work, do it much faster, and THEY 
DON’T BREAK DOWN. 

Cambria knows. 


Write for our new catalogue and booklet on the 
‘*Care and Use of Pneumatic Tools.’’ 


Philadelphia Pneumatic Tool Co. 
21st Street and Allegheny Ave., Philadelphia 


NEW YORK CHICAGO PITTSBURGH SAN FRANCISCO BOSTON 




















COMPRESSED AIR. 


sed t. Officers of all Railroads 


ie ee? =| THE POCKET LIST or 
$1.00 per annum. RAILROAD OFFICIALS 
yee OENAL. teveton rates on yest 
AY EQUIPMENT oeseriptive of freight te 
REGI STER meet ae ot —s Railwaye ud Private wht 
Price, $5.00 per annum. Single copies, $1.00, 


Subscription 
SHE RAILWAY EQUIPMENT & PUBLICATION oa 
24 Park Place, New York. 





Bound Copies Vol. 7 
“COMPRESSED AIR” 


CONTAINING VALUABLE 
COMPRESSED AIR INFORMATION. 


$2.00. 
Forwarded Postpaid on receipt of Price. 
“COMPRESSED AIR,” 
26 CORTLANDT STREET, NEW YORK. 














SMALL, HIGH and LOW DUTY 
3-CYLINDER AIR COMPRESSORS 


Light, compact, vertical, electrically 
driven. 


Seamless Steel Flasks, Leather Packing's 
and Special Valves. In stock ready for 
immediate delivery. 

THE « LONG-ARM”’ SYSTEM CO. 
CLEVELAND, O. 





























AIR COMPRESSORS. 


SEND FOR 
COMPLETE CATALOGUE. 


Clayton Air Compressor Works, 


114 to 118 Liberty Street, 
NEW YORK. 














PATENTS 


procured promptly and with care in all countries 
Trade marks and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. C. 
220 BROADWAY, NEW YORK. 

















THE PAXSON-WARREN 








Sand Blast Machinery 


For Cleaning Iron, 
Brass and Steel 
Castings 


For Cleaning Bridges 
and Steel Cars pre- 
paratory to Painting 


CORRESPONDENCE 
SOLICITED 





J. W. PAXSON CO. 


Foundry Supplies and Equipment 
PHILADELPHIA, PA. 
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TOOLS 


See Advertise- 
ment inside 


front cover 





PNEUM MATIC 
TOOLS 
See advertise- 
ment inside 
front cover 








CROSS COMPOUND CORLISS AIR COMPRESSORS BUILT FOR THE 
ANACONDA COPPER MINING CO., BUTTE, MONTANA. 








“ INGERSOLL- 
SERGEANT co.” 


26 Cortlandt St., N. Y. 



































NOW BOYER nAMMER 
CHICAGO PNEUMA TOOL € 


UMATIC TOOL CO 








Tool Co. 


General Offices: 
Fisher Building, CHICAGO. 


Eastern Offices: 
95 Liberty Street, NEW YORK, 


Chicago Pneumatic 


We carry the best and 
most complete stock of 


Pneumatic Appliances 


on the market— those which possess 
the time-tried reputation gained from 
continuous and satisfactory service -- 
and can fulfill your requirements 
satisfactorily. 


Write for our Catalog. 


BUILT IN ALL 
It wial interest you. 


CAPACITIES. 











AIR COMPRESSORS 











Long faces and long pay-rolls go together. 


114 Liberty Street, 
NEW YORK. 





THIS IS THE AGE OF PNEUMATIC TOOLS! 


Time saved, money saved, 
better work accomplished—Pneumatic Tools are profitable 
and no question about it! 


TOOLS THAT DO THE WORK AT LOW PRICES. 


Q. & C. RIVETERS, eo DRILLS, YOKE RIVETERS, 


IOISTS, ETC, 
THE QO. & C. COMPANY, 


Western Union Bldg., 
CHICAGO, 








AIR COMPRESSORS 


FOR OPERATING 


PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS, 


and every other application of Compressed Air. 


BREWERS’ AIR PUMPS, 
AIR LIFT SYSTEM. 


AMERICAN AIR COMPRESSOR : WORKS, 


Send for Catalogue. 26 Cortianor Srreet, N. ¥ 


























